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ABSTRACT
A small plot study to determine the effects of a "as-needed” 
and "full-season" Insecticide regime on the major arthropods, 
growth, and yield of cotton was conducted over a three year period 
(1982-1984). In the "as-needed" regime, acephate (4 g/kg of seed) 
was applied as a seed treatment at planting and application of 
foliar insecticides were initiated when cotton insect pests reached 
the threshold level described by the Louisiana Cooperative Extension 
Service. In the "full-season" regime, aldicarb (0.56 kg/ha) was 
applied in-furrow at planting and application of foliar insecticides 
were initiated when squares reached 1/3 grown and continued on a six 
to seven day schedule throughout the season.
Aldicarb and acephate applied at planting gave good control of 
thrips, primarily Frankliniella fusca Hinds, and cotton aphids,
Aphis gossypii Glover, for a period of 25 and 15 days after 
planting, respectively, and significantly (P<0.05) increased cotton 
plant height and leaf area 40 to 45 days after planting. Repeated 
applications of acephate (0.28 kg/ha) applied as a foliar spray 
significantly (P<0.05) reduced tarnished plant bug, Lygus lineolarls 
(Palisot de Beauvois), and cotton fleahopper, Pseudatomoscelis 
seriatus (Rueter), infestations and predaceous arthropod populations 
below that of the control. Heliothis (larvae) terminal and square 
infestations were found to develop about 13 days earlier in the
xiv
"full-season" than "as-needed" regime. Yield was not significantly 
stp (P>0.05) different between regimes. Although a numerically 
larger yield was obtained in the "full-season" than "as-needed" 
regime, this yield was obtained at such a high cost, that the lower 
yield of the "as-needed" regime proved to be more profitable.
The use of aerial ultra-low-volume spray techniques for control 
of Heliothis spp. and the boll weevil, Anthonomus grandis Boheman, 
were investigated. During the summer of 1983 two replicated field 
studies were conducted to evaluate the biological performance and 
yield involving 0.067 kg/ha cypermethrin applied by air in three 
insecticide carriers: (1) 2.34 1/ha vegetable (cottonseed) oil; (2) 
2.34 liters vegetable oil containing 7% wt/wt emulsifier (Triton 
N-57) plus water to make 9.34 liters total volume/ha; and (3) 18.68 
1/ha water. In 1984, one replicated field study was conducted 
involving 0.067 kg/ha cypermethrin applied in two insecticide 
carriers: (1) 2.34 1/ha vegetable oil and (2) 18.68 1/ha water.
Cypermethrin gave adequate control of Heliothis spp. and boll 
weevil infestations when applied in the three Insecticide carriers. 
The insecticide carriers which contained vegetable oil gave 
numerically, but not statistically significant (P>0.05), better 
control of the Heliothis infestation than did the 18.68 1/ha water 





Successful production of cotton has developed Into almost total 
dependence upon the use of Insecticides for control of arthropod 
pests. It has become impossible to produce cotton economically in 
most areas of the United States cotton belt without relying heavily 
on chemicals for control of pest species. Approximately 500 
million pounds of pesticides are applied each year to United States 
cropland of which 54% are insecticides with 47% of the total crop 
acreage treated with insecticide being applied to cotton (Eichers et 
al. 1970, Pimental 1973).
Before the invasion of the United States by the boll weevil, 
Anthonomus grandis Boheman, in 1892, there was relatively little 
damage to cotton by insects or spider mites. No major pests occured 
and only the bollworm, Heliothis zea (Boddie), cotton leafworm, 
Alabama argillacea (Hubner), and cotton aphid, Aphis gossypli 
Glover, which appeared infrequently, were in sufficient numbers to 
cause alarm to growers (Reynolds et al. 1975). Thus, virtually no 
insecticide was used to control cotton insect pests prior to the 
early 1920’s. Pest suppression was obtained by cultural and 
biological methods. However, this situation changed when the boll 
weevil spread through the cotton belt and inflicted great losses to 
the cotton crop. Boll weevil control was attempted by cultural and
1
biological methods but these methods were found to provide 
insufficient suppression of the populations. By the mid-1920's, 
calcium arsenate was demonstrated to be effective for control of the 
boll weevil (Coad and McNeil 1924, Post 1924, Thomas et al. 1929) 
and was readily used by desperate producers. However, the 
widespread use of calcium arsenate, which destroyed predaceous 
arthropods, caused the cotton aphid and bollworm to become much more 
serious problems and made it difficult for producers to use this 
insecticide successfully.
With the development of synthetic organic insecticides during 
and shortly after World War II, there came an era of very intensive 
insecticide usage on cotton. Cotton insect pest control was 
obtained almost totally with synthetic organic insecticides which 
provided for effective control of the entire spectrum of cotton 
pests with little regard toward cultural practices or predaceous 
arthropods. Among the most important factors responsible for the 
almost complete reliance of insecticides for control of cotton pests 
were: (1) the occurrence of key pests such as the boll weevil and
tarnished plant bug, Lygus lineolaris (Palisot de Beauvois), which 
were not controlled effectively by any other method; (2) the 
production of effective, persistent, and inexpensive insecticides 
such as DDT; (3) the need for increasing efficiency of cotton 
production; and (4) alterations in agronomic practices such as 
increases in fertilizer application rates, Irrigation, and use of 
less determinate varieties that extend the growing period of cotton 
and increase pest problems (Newsom and Brazzel 1968).
Along with the introduction of the synthetic insecticides was 
the development of two basic insecticide applications concepts or
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regimes: "full-season" and "as-needed" (Newsom and Brazzel 1968).
The "full-season", fixed schedule, or automatic application regime 
is based on the assumption that damaging infestations of cotton 
pests are present every year in sufficient levels to warrant 
insecticide applications on a schedule throughout the season. With 
this type of regime, insecticide applications are made on the basis 
of calendar dates or stage of plant development. The "as-needed" 
application regime is based on the assumption that the cotton plant 
can withstand a certain amount of damage by insect pests and still 
produce a suitable yield. With this type of regime, insecticide 
applications are made only when pest infestation levels have reached 
the economic threshold level.
Correct timing of insecticide applications is as important as 
proper identification of the cotton pest in question and choice of 
insecticide required to control the pest. Previous studies have 
been conducted to compare a "full-season" and "as-needed" 
insecticide application regime. However, at the time these studies 
were made, organochlorine (toxaphene, DDT) and, to a lesser extent, 
organophosphorus (methyl parathion, azinphosmethyl) compounds were 
used as the insecticide source. Few studies have been conducted to 
compare these two insecticide application regimes utilizing the 
newer organophosphate, carbamate, and pyrethroid Insecticides.
Also, there is a changing attitude occurring toward early season 
cotton insect control from that of the past ( Anonymous 1984a,
1984b; Kepple 1984a, 1984b; Smith 1984). With the increasing use of 
the systemic carbamate, aldicarb, and the labeling of chlordimeform 
as a yield enhancer, it appears producers may be returning to the
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old "sterile field" approach to cotton insect control. Therefore, 
it is necessary to reevaluate the effects of "full-season" and 
"as-needed" insecticide application regimes utilizing the current 
cotton insect pest economic threshold levels and insecticides 
presently available.
Four small plot tests were conducted during the summers of 
1982-1984 at the Northeast and Macon Ridge Branch Research Stations 
in Louisiana. The objectives of this study were to: (1) evaluate
the effect of two systemic insecticides, aldicarb and acephate, 
commonly used at planting on early season thrips, primarily 
Frankliniella fusca Hinds, and cotton aphid infestations, cotton 
plant growth and development, and predaceous arthropod populations; 
(2) evaluate the effect of a "full-season" and "as-needed" 
insecticide application regime on predaceous arthropod populations, 
tarnished plant bug and cotton fleahopper (Pseudatomoscelis seriatus 
(Rueter)) infestations, Heliothis spp. and boll weevil infestations, 
crop maturity, and yield.
REVIEW OF LITERATURE
In the past, considerable research has been conducted in an 
attempt to determine the effects of early-season insect pest damage 
on cotton production. Early-season pests of primary concern 
included several species of thrips, cotton aphids, tarnished plant 
bugs, and cotton fleahoppers.
Entomologists have recognized that the Injury caused by thrips 
may be a limiting factor in producing a normal cotton yield. Eddy 
and Clark (1930) were the first-to call attention to thrips as a 
pest of cotton in the United States by reporting that infestations 
of the onion thrips, Thrips tabaci Lindeman, caused seedling cotton 
plants to grow slowly and assume a malformed condition. Later 
studies reported that the flower thrips, Frankliniella tritici 
(Fitch), and tobacco thrips, F. fusca Hinds, the species responsible 
for most of the injury to cotton in Louisiana (Sharp and Eddy 1938, 
Newsom et al. 1953), also malformed seedling cotton plants, retarded 
growth, produced holes and marginal erosions on leaves, destroyed 
terminal buds, and later induced abnormal branching of the plant 
(Eddy and Livingstone 1931, Gaines 1934, Watts 1936, Neal and Newsom 
1951, Gaines et al. 1952, Newsom et al. 1953, Hightower 1958).
The importance of early season thrips control in cotton 
production has been a controversial subject since thrips injury was 
first recognized as a potential problem. Cotton treated for thrips
5
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was found to be more uniform in height (Newsom et al. 1953, Watson 
1965), and have greater plant height (Eddy and Livingstone 1931, 
Newsom et al. 1953) and leaf area (Neal and Newsom 1951, Harp and 
Turner 1976, Hummel and Quisenberry 1979, Burris 1981) than 
untreated cotton. Also, treated cotton was found to set bolls 10 to 
14 days earlier than untreated cotton (Gaines 1934, Dunnam and Clark 
1937, Watts 1937, Fletcher and Gaines 1939) and produce an average
of about 10 to 20 percent more of the total crop at the date of
first harvest (Fletcher and Gaines 1939, Newsom et al. 1953, Hawkins 
et al, 1966). This delay in maturity due to thrips damage is 
Important since a delay in fruiting often results in a later crop 
which requires additional insecticide applications to control 
late-season pests. In spite of all of the above studies, thrips 
control with insecticides has repeatealy failed to produce an 
increase in total yield (Gaines 1934; Fletcher and Gaines 1939;
Fletcher et al. 1947; Gaines et al. 1947, 1948; Arant 1951; Gaines
et al. 1951).
The introduction of systemic insecticides at planting offered a 
simple way for cotton producers to control early-season pests such 
as thrips and aphids on seedling cotton (Clower et al. 1965). 
Systemic insecticide applications at planting for control of 
early-season cotton pests have several advantages over the 
conventional foliar application method: (1) a single treatment at
planting may replace several foliar applications; (2) the cotton 
plant Is protected from the time of emergence when it is especially 
vulnerable; (3) foliar applications can be avoided at a time when 
spraying is often difficult due to unfavorable weather conditions;
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and (4) equipment and manpower would be released for use in other
farm activities (Parencia et al. 1957, Hanna 1958).
R RAldicarb (Temik ) and acephate (Orthena ) are two systemic
insecticides currently used at the present time at planting for 
control of early-season cotton insect pests. Aldicarb has been 
shown to provide control of thrips (Hopkins and Taft 1965; Watson 
1965; Cowan et al, 1966; Davis et al. 1966; Pfrimmer 1966; Davis and 
Cowan 1972; Burris 1982, 1983; Kitten and Laster, 1983); the cotton 
aphid (Hopkins and Taft 1965; Ridgway and Gorzycki 1965; Davis et 
al. 1966; Davis and Cowan 1972; Burris 1982, 1983); spider mites, 
Tetranychus spp. (Hopkins and Taft 1965, Ridgway and Gorzycki 1965); 
the cotton fleahopper (Cowan et al. 1966, Davis et al. 1966, Davis 
and Cowan 1972); and the tarnished plant bug (Pfrimmer 1966, Bariola 
et al. 1967). Acephate applied as a seed treatment at planting has 
been shown to provide control of thrips (Rushing 1978; Williams et 
al. 1979a; Burris 1982, 1983; Kitten and Laster 1983) and cotton 
aphids (Rushing 1978, Burris 1983).
The development of sound pest management programs for'cotton 
insect pests requires" the conservation of native beneficial 
arthropods. The integrated control concept as defined by Stern et 
al. (1959) is an approach to insect control in which chemical 
control is used only "as-needed" and in a manner which is least 
disruptive to beneficials. The success of this insect control 
concept depends on the proper timing of insecticide applications to 
obtain the optimum effect on the pest species, thereby limiting the 
number of applications necessary for control and preventing
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unnecessary reduction of the beneficial arthropod population and 
secondary pest outbreaks or pest resurgance.
Various studies have demonstrated the adverse effects of 
insecticides on beneficial arthropods. Even before the advent of 
synthetic organic insecticides it was recognized that artificial 
treatment to control a pest species adversely affected the breeding 
of natural enemies (Smith 1919). Likewise, aphid damage to cotton 
following applications of calcium arsenate apparently resulted from 
destruction of the beneficial insects which normally control this 
pest (Isely 1946). Since these first two studies, most insecticides 
tested in the field for the control of injurious species of cotton 
insects have also been shown to substantially reduce the beneficial 
arthropod populations (Newsom and Smith 1949, Campbell and Hutchins 
1952, Gaines 1954, Glick and Lattimore 1954, van den Bosch et al.
1956, Stern et al. 1960, Dinkins 1969, Shepard and Sterling 1972).
During early-season, beneficial arthropods are usually 
effective in controlling aphids, spider mites, and Heliothis spp.
(Lincoln and Leigh 1957, Dinkins et al. 1970). If unnecessary
applications of insecticides are made, the beneficial arthropods may 
be destroyed, and further applications may then be required to 
control the pest species. It has been suggested that early-season 
applications of insecticides for control of the cotton fleahopper 
destroy the natural enemies and create subsequent spider mite and 
Heliothis outbreaks (Lincoln and Leigh 1957, Boyer and Bell 1961, 
Lingren et al. 1968, Johnson et al. 1976). For example, a two-year 
study conducted in Mississippi cotton fields revealed that arthropod 
predators could tolerate a limited number of early-season
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applications of certain insecticides at low dosages but the 
continued automatic application of insecticides at seven-day 
intervals throughout the season drastically reduced the naturally 
occurring beneficial arthropods (Laster and Brazzel 1968).
Likewise, several studies have indicated a reduction in the 
arthropod predator populations after application of aldicarb.
Cotton bollworm and tobacco budworm, Heliothis virescens 
(Fabricius), populations have been reported to increase on cotton 
after soil applications of aldicarb (Hopkins and Taft 1965, Cowan 
and Davis 1967, Ridgway et al. 1967, Hopkins and Taft 1968, Coppedge 
et al. 1969, Barlola et al. 1971, Rummel and Reeves 1971). These 
increases have generally been attributed to decreased arthropod 
predator populations following the aldicarb application (Ridgeway et 
al. 1967, Cowan and Davis 1967, Bariola et al. 1971).
The tarnished plant bug and cotton fleahopper are early-season 
pests which normally feed on small squares (flower buds) (Pack and 
Tugwell 1976, Latson et al. 1977) causing them to darken and abort 
(Thomas 1936, Anonymous 1960, Wene and Sheets 1964). Early-season 
square loss is most commonly caused by Injury from insects such as 
the adults of the boll weevil, tarnished plant bug adults and 
nymphs, cotton fleahopper adults and nymphs, and Heliothis larvae. 
However, cotton square abscission can also be a response to many 
other factors such as drought, temperature extremes, plant disease, 
excessive soil moisture, and hereditary factors (Brown and Ware 
1958, Tharp 1960). The excessive loss of squares during early 
fruiting may cause the plant to develop abnormally long vegetative
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branches with a whiplike appearance and delay fruiting (Thomas 1936; 
Anonymous 1960, 1962; Wene and Sheets 1964).
However, early square loss may not always be that determental 
to overall yield. Several studies have been conducted to simulate 
early-season insect square damage by manual removal of squares to 
determine the impact of early-season square loss on growth and yield 
of cotton. For example, the removal of all squares soon after they 
were visible, at weekly Intervals for six successive weeks, caused 
no significant reduction in yield of upland cotton (Hamner 1941).
He concluded that it was not necessary, under Mississippi 
conditions, to protect young squares before the first week in July 
and that control measures should be conducted if the pest population 
was still present in high numbers after this period. Later studies 
reported no significant differences between the yields in check 
plots and in those plots from which all squares were removed for one 
to four successive weeks. They concluded that removing all squares 
for a period apparently stimulated plant growth and that cotton 
plants had the capacity to replace all of the squares lost to 
early-season attack from such insects as tarnished plant bugs and 
cotton fleahoppers (Dunnam et al. 1943, Flint et al. 1961, Gilliland 
1972). Brett (1946) also indicated that if squares were removed 
from a plant during the early period of growth, the cotton plant 
would grow more vigorously and produce more squares than normal. He 
considered this to be a possible reason for no significant yield 
loss to cotton with a low infestation of cotton fleahoppers present. 
A more recent study indicated that removing squares of pinhead size 
the first through third week of squaring and at three weeks after
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peak squaring did not reduce yield (Tugwell et al. 1976). However, 
100% loss of pinhead size squares during peak-squaring reduced yield 
by 45% (Tugwell et al. 1976). Scales and Furr (1968) found that 
tarnished plant bugs at an infestation of 25% decreased the number 
of blooms and the yield of seed cotton at the first harvest (delayed 
maturity) but did not reduce total yield. However, heavy 
infestations after the first bloom decreased yields at the second 
harvest and reduced total yields.
Since the development of insecticides to control cotton insect 
pests, several studies have been conducted in an effort to determine 
the necessity of utilizing these essential materials. Ewing and 
Parencia (1949a, 1950) demonstrated the necessity of cotton insect 
pest control with insecticides when they reported a gain of 138 and 
204 pounds of lint cotton per acre in treated over untreated cotton. 
During a 20 year study (1939-1958) in Central Texas, an average 
increase of 309 pounds (41.8% gain) of seed cotton per acre in 
treated over untreated cotton was obtained (Parencia 1959). This 
clearly demonstrates the importance of using insecticides in cotton 
production.
The correct timing of insecticidal applications to control 
cotton pests is as important as the proper choice of insecticide 
(Isely 1950). Previous studies have been conducted in an attempt to 
determine the most effective time to utilize insecticides. Several 
studies which compared a "full-season" (early-season plus 
late-season) insecticide regime with that of a "as-needed" (usually 
only late-season) insecticide regime for cotton insect pest control 
demenstrated a earlier maturity of the plots which received
early-season treatments but no significant differences in total 
yield between the two regimes (Gaines et al. 1947, Gaines and 
Wipprecht 1948, Ewing and Parencia 1949b, Parencia and Ewing 1950, 
Walker et al. 1950, Arant 1951, Hanna and Gaines 1952, Hanna and 
Mistric 1953, Hanna 1954, Phillips and Glower 1961, Schuster 1964, 
Tugwell and Waddle 1964, Watson and Sconyers 1965, Melville et al. 
1975, Williams et al. 1979b). A 21 year study (1961-1981) was 
conducted in Northwest Louisiana in which a "full-season" insect 
control program was compared with a "regular" (as-needed) insect 
control program. Since both programs provided for intensive mld- 
and late-season control of cotton pests, a comparison of the two 
programs reflected differences in maturity and yield when 
early-season insect pest were controlled. It was concluded that 
control of early-season insects increased maturity by one to three 
weeks but did not significantly increase yield (Melville et al. 
1982). Melville et al. (1982) also conducted a four year study 
(1978-1981) to evaluate the effects of six different insecticide 
application starting dates. Treatments were applied beginning in 
mid-June at one week intervals with six- to eight-day intervals 
between starting dates. Applications thereafter were continued at 
six- to seven-day intervals until mid-September. It was found that 
differences in total yield were not significantly affected by the 
different starting dates. The program based on seven applications 
initiated in late July produced as much cotton as one requiring 12 
applications initiated in mid-June. Gaines and Wipprecht (1950) 
concluded from a series of experiments that it was apparently more 
economical to apply insecticides for control of injurious
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populations of insects (as-needed) than to make applications early 
in the season plus necessary later applications to protect the crop 
from the boll weevil and bollworm. The greatest returns from dust 
(insecticide) applications were obtained when control measures were 
concentrated in the period during which cotton is fruiting most 
rapidly and continued as long as protection is needed (Isely and 
Barnes 1951). Applications of insecticides before squaring begun 
did not increase the yield of cotton in Alabama unless the cotton 
stand was damaged by insects (Arant 1951). Through scouting and 
timing of insecticidal treatments according to need, effective 
control is obtained and only necessary applications are made (Boyer 
et al. 1962). Correct timing of insecticidal applications will 
result in maximum yields at the least insecticide cost (Lincoln and 
Leigh 1957).
MATERIALS AND METHODS
During the summer of 1982, 1983, and 1984, four small plot test 
were conducted in Northeast Louisiana to evaluate the effects of a 
"as-needed" versus "full-season" insecticide application regimes on 
the major insect pest populations, predaceous arthropod populations, 
plant development, and yield of cotton. Three tests conducted during 
the summers of 1982 and 1983 consisted of a (1) control, (2) 
"as-needed", and (3) "full-season" treatment. The control treatment 
received no insecticide applications for control of the primary 
insect pests of cotton. However, during all three tests, one to two 
applications of methamidophos at 0.14 kg/ha (0.125 lb/a) were 
applied to control cotton aphid populations and prevent premature 
loss of foliage. These "blanket" applications of aphicide were 
applied to the entire test area since aphids were building to 
damaging levels in all treatments. The "as-needed" treatment 
received insecticide applications based on cotton pest threshold 
recommendations described by the Louisiana Cooperative Extension 
Service (L.C.E.S.). In this treatment, acephate (Orthene 80) was 
applied as a seed treatment at 4 g/kg (0.064 oz/lb) of cotton seed 
for control of seedling cotton pests such as thrips and cotton 
aphids as recommended by the L.C.E.S. Insecticide applications for 
control of tarnished plant bug and cotton fleahopper were initiated 
when 25 of these pests per 100 sweeps using a standard 38.1 cm
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(15 In.) diameter sweep net were found and cotton was not fruiting 
adequately. Control of the boll weevil with insecticide was 
initiated when 25% of the one-third grown or larger size squares 
(flower buds) had been punctured and the plants averaged three or 
more half grown squares. Heliothis control with insecticide was 
initiated when 5% of the squares one-third grown or larger had been 
damaged by larvae, live larvae were present, and the cotton plants 
were setting bolls. The "full-season" treatment was developed in an 
effort to obtain maximum yield by using maximum pest control. This 
required protecting every fruiting form from cotton insect pests. 
Thus, insecticide applications were initiated at the pinhead square 
stage and continued on a seven day schedule until Heliothis or boll 
weevil threshold levels were reached, at which time the interval was 
shortened to a four or five day schedule. Aldicarb was applied 
in-furrow at 0.56 kg/ha (0.5 lb/a) for maximum control of seedling 
pests since earlier studies had shown it to be effective for control 
of Frankliniella spp. (Hopkins and Taft 1965, Watson 1965, Cowan et 
al. 1966, Davis et al. 1966) and cotton aphids (Hopkins and Taft 
1965, Ridgway and Gorzycki 1965, Davis et al. 1966). All treatments 
received an in-furrow application of terraclor + terrazole at 1.1 + 
0.28 kg/ha (1.0 + 0.25 lb/a) for control of cotton seedling 
diseases.
During the summer of 1984 when the fourth test was conducted, a 
fourth treatment was developed along with the previous three 
mentioned in order to obtain a direct comparison between the 
acephate seed treatment and aldicarb in-furrow treatment as well as 
the "as-needed" and "full-season" treatment. This treatment
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consisted of aldicarb applied in-furrow at 0.56 kg/ha (0.5 lb/a) in 
an "as-needed" insecticide application regime. With this treatment 
present, the effects produced by the acephate seed treatment could 
be compared with that of the aldicarb in-furrow treatment both 
within an "as-needed" insecticide application regime or the effects 
produced by the "as-needed" with that of the "full-season" 
insecticide application regime both with an aldicarb in-furrow 
treatment. All treatments received a application of terraclor + 
terrazole at 1.1 + 0.28 kg/ha (1.0 + 0.25 lb/a) for seedling disease 
control.
The insecticides used to control specific cotton pests were
similar for all tests. As stated earlier, control of thrips and
cotton aphids was obtained with either acephate (Orthene 80) seed
treatment applied at 4 g/kg (0.064 oz/lb) of cotton seed or aldicarb
applied in-furrow at 0.56 kg/ha (0.5 lb/a), depending on the
treatment. Control of tarnished plant bug and cotton fleahopper
Rinfestations was obtained with acephate (Orthene 75 S) at 0.28 
kg/ha (0.25 lb/a). Heliothis and boll weevil infestations were 
controlled with flucythrinate and azinphosmethyl at 0.045 kg/ha 
(0,04 lb/a) and 0,28 kg/ha (0.25 lb/a), respectively. As stated 
earlier, late-season cotton aphid infestations were controlled with 
methamidophos at 0.14 kg/ha (0.125 lb/a).
Tests 1 and 2 were conducted at the Macon Ridge Branch Research 
Station during the summers of 1982 and 1983. McNair 220 and 
Stoneville 825 varieties of cotton were planted on 5/11/82 and 
5/26/83, respectively. Tests 3 and 4 were conducted at the 
Northeast Louisiana Research Station during the summer of 1983 and
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1984. Stoneville 506 and Delta Pine Land 41 varieties of cotton 
were planted on 5/6/83 and 5/2/84, respectively. All tests were 
planted on a 102 cm (40 in) row spacing with a John Deere 7100 
series planter equipped with granular applicators. Plots were 24 
rows wide by 30 meters (100 feet) long during tests 1 and 2, 28.5 
meters (95 feet) long during test 3, and 19.5 meters (65 feet) long 
during test 4. All tests were arranged in a randomized block design 
with treatments replicated four times. To facilitate turning the 
high clearance sprayer, blocks were seperated by 7.5 meters (25 
feet) alleys from which all cotton and other vegetation was removed.
Application of Insecticide
Insecticide applications made throughout the season during the 
four tests are listed in tables 1, 2, 3, and 4. A International 
Harvester 660 and John Deere 6000 series high clearance sprayers 
were used to apply the foliar insecticides during the Macon Ridge 
(tests 1 and 2) and Northeast (tests 3 and 4) Research Station 
tests, respectively. The sprayers were equipped with an auxiliary 
compressed air system with two ConeJet X-3 hollow cone spray tips 
per row delivering 23.4 1/ha (2.5 gal/a) of total solution.
Plant Stand, Plant Height, Tap Root Length, and Leaf Area Data
Plant stand data were collected on three row meters (10 feet) 
in four locations midway in each plot. These locations were marked 
and counted weekly beginning at emergence and continued until the
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A acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
B aldicarb applied in-furrow @ 0.56 kg/ha,
C acephate (Orthene^ 75 S) applied @ 0.28 kg/ha.
D flucythrinate applied @ 0.045 kg/ha.
E azinphosmethyl applied @ 0.28 kg/ha.
F methamidophos applied @ 0.14 kg/ha.
—  All treatments had terraclor + terazole applied in-furrow
at 1.1 + 0.28 kg/ha.
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RA acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
B aldicarb applied in-furrow @ 0.56 kg/ha.
t)
C acephate (Orthene 75 S) applied @ 0.28 kg/ha.
D flucythrinate applied @ 0.045 kg/ha.
E azinphosmethyl applied @ 0.28 kg/ha.
F methamidophos applied @ 0.14 kg/ha.
—  All treatments had terraclor + terazole applied in-furrow
at 1.1 + 0.28 kg/ha.
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A acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
B aldicarb applied in-furrow @ 0.56 kg/ha,
T>
C acephate (Orthene 75 S) applied @0.28 kg/ha.
D flucythrinate applied 0 0.045 kg/ha.
E azinphosmethyl applied @ 0.28 kg/ha.
F methamidophos applied @0.14 kg/ha.
—  All treatments had terraclor + terazole applied in-furrow
at 1.1 + 0.28 kg/ha.
21




Control As-Needed As-Needed Full-Season






7/16 D D D





8/9 D D D
8/16 E DE DE DE
8/22 D
8/29 D D D
A acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
B aldicarb (TemikR) applied in-furrow @ 0.56 kg/ha.
C acephate (OrtheneR 75 S) applied @ 0.28 kg/ha.
D flueythrinate applied @ 0.045 kg/ha.
E methamidophos applied @0.14 kg/ha.
—  All treatments had terraclor + terazole applied in-furrow 
at 1.1 + 0.28 kg/ha.
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cotton plant reached the fourth true leaf stage. Cotton plant 
height and tap root length data were collected by randomly choosing 
and carefully removing 10 plants from the middle 16 rows of each 
plot. Care was taken not to damage the tap root. Plant height 
measurments were made form the soil line to the tip of the terminal 
bud. Root lenght measurments were made from the soil line to the 
tip of the tap root.The foliage (excluding the cotyledon leaves) of 
these 10 plants were removed and leaf area measurement determined 
with a LI-3000 portable leaf area meter.
Fruiting Data
Fruiting data were obtained by counting the number of squares,
white blooms, and bolls on two meters (6.6 feet) of row in two
random locations within the middle 16 rows of each plot (4
meters/plot). This was conducted weekly from the time squares were
first observed until a majority of the bolls opened.
Thrips and Cotton Aphids Infestation Counts
Early-season thrips and cotton aphid infestation counts were 
made twice weekly by visual examination of 20 plants randomly 
selected from the middle 16 rows of each plot. This was conducted 
from emergence until the cotton plant reached the fourth true leaf 
stage.
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Tarnished Plant Bug and Cotton Fleahopper Infestation Counts
Tarnished plant hug and cotton fleahopper infestation counts 
and predaceous arthropod counts were obtained by sweep samples taken 
using a standard 38.1 cm (15 in.) diameter sweep net. A sweep was 
taken by vigorously swinging the net through the foliage across one 
row in an arc of 150-160° perpendicular to the direction of travel 
of the sampler. Sweeps were taken in such a manner that the full 
area of the net opening moved through the upper 15 to 20 cm (6 to 8 
in.) of the cotton foliage and all samples were taken within the 
middle 16 rows of each plot. A sample consisted of the insects 
collected in 25 sweeps and four samples were taken during each 
sampling date for a total of 100 sweeps per plot. Arthropods 
present in all samples were identified and counted in the field, 
then released back into the plots from which they had been 
collected.
Predaceous Arthropod Population Counts
Predaceous insects were identified only to genera with the 
exception of several species of Coccinellidae which were identified 
with the aid of published keys (Chapin 1974). Chrysopa spp. and 
Micromus spp. immatures were combined and referred to as "lacewing 
larvae". Coccinellidae immatures were combined and referred to as 
"Coccinellidae larvae". Spiders were considered as a group and no 
separations were made of taxonomic categories below the subclass 
level and were referred to as "spiders".
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Heliothis and Boll Weevil Infestation Counts
Heliothis and boll weevil infestation counts were made twice 
weekly from the time one-third grown squares appeared until squaring 
ceased. Terminal counts were made by visually examining the top 
five centimeters (two inches) of 100 plants selected at random from 
the middle 16 rows of each plot for the presence of Heliothis eggs 
and larvae. Square counts were made by visually examining 100 
squares selected at random from the middle 16 rows of each plot and 
recording the number of Heliothis larvae and adult boll weevils as 
well as the number of squares damaged by each pest. No effort was 
made in the field to distinguish between larvae or eggs of the 
cotton bollworm, Heliothis zea (Boddie), and those of the tobacco 
budworm, Heliothis virescens (Fabricius). These were combined and 
referred to as "Heliothis".
Yield
Yield data, during test 1, were taken by mechanically 
harvesting rows 10, 11, 14, and 15 of each plot with a International 
harvester 782 series cotton picker. The same cotton picker was used 
during test 2 to mechanically harvest rows 9 through 16 of each 
plot. Yield data during tests 3 and 4 were taken by harvesting rows 
7 through 10 and 15 through 18 with a John Deere 9910 series cotton 
picker. Care was taken in choosing rows to be sampled for yield 
which had not been subjected to possible damage by the high 
clearance sprayer during insecticide applications.
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All data collected from the four tests conducted in the study 
were subjected to analysis of variance using the General Linear 
Model Procedure of Statistical Analysis System (SAS). Means were 
separated by the Duncan's Multiple Range Test at the 0.05 level of 
significance.
RESULTS
Test 1: 1982 Macon Ridge Branch Research Station
The infestation of thrips, primarily F. fusca, was low during 
1982 and insufficient to cause visible damage in the control plots. 
However, plots treated with aldicarb ("full-season") and acephate 
("as-needed") at planting had significantly fewer thrips than the 
control plots during the first two sampling dates (Table 5). During 
the last three sampling dates, aldicarb treated plots had 
significantly fewer thrips than control plots but there was no 
significant difference between the acephate treated plots and 
aldicarb or control plots. The seasonal average thrips infestation 
was significantly higher in the control plots than acephate or 
aldicarb treated plots with no significant difference between the 
latter two treatments. The early-season cotton aphid infestation 
was virtually nonexistent during 1982.
Plant stand, plant height, and leaf area were not significantly 
affected by either treatment when compared to the control during any 
sampling dates (Tables 6, 7, and 8).
Tarnished plant bug and cotton fleahopper infestations 
(predominately tarnished plant bug) were low during 1982 and never 
exceeded the Louisiana threshold level of 25%. Thus, no 
early-season foliar insecticide application was made in the 
"as-needed" plots. During the first four sampling dates, before
26
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Table 5.— Effect of selected seed and soil treatments on thrips^. 
Macon Ridge Branch, 1982.
2/Treatment— Mean number of thrips per 20 plants
5/19 5/25 5/27 5/31 6/3 Average
Control 4.8 & 1.3 a 2.8 a 5.8 a 5.0 a 3.9 a
As-Needed^ 0.5 b 0.0 b 1.0 ab 1.8 ab 2.0 ab 1.1 b
FU11 4/ Season— 0.0 b 0.0 b 0.3 b 0.3 b 0.8 b 0.3 b
—  Primarily Frankliniella fusca.
2/—  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
3 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
—  aldicarb applied in-furrow @ 0.56 kg/ha.
5/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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Table 6.— Effect of selected seed and soil treatments 011 plant 
stand. Macon Ridge Branch, 1982.
Treatment^ Mean number of plants per 3 meters of row
*
5/25 5/27 5/31
Control 49.3 51.1 a 51.3 a
2/As-Needed— 48.7 a 48.6 a 48.6 a
Full
Season- 48.3 a 48.0 a 47.8 a
~  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
0 /—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
3 /— aldicarb applied in-furrow @ 0.56 kg/ha.
—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan’s Multiple Range 
Test.
Table 7.— Effect of selected seed and soil 
treatments on plant height. Macon Ridge Branch, 1982.
Treatment—^ Mean plant height (cm)
6/7 6/14 6/21
Control 6.8 sc—^ 14.6 a 29.9 a
2/As-Needed— 7.2 a 13.2 a 24.8 a
Full . 
Season— 7.8 a 16.8 a 29.5 a
—  All treatments had terraclor + terazole applied 
in-furrow @ 1.1 + 0.28 kg/ha.
O / ^
—  acephate (Orthene 80) applied as a seed treatment 
@ 4 g/kg of cotton seed.
3/—  aldicarb applied in-furrow @ 0.56 kg/ha.
4 /—  Means followed by the same letter vertically are 
not significantly different at the 0.05 level 
according to Duncan’s Multiple Range Test.
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Table 8.— Effect of selected seed and soil 
Macon Ridge Branch, 1982.
treatments on leaf area.
1/ 2 Treatment— Mean leaf area in cm per plant
6/7 6/14 6/22
Control 111.6 & 304.7 a 1229.5 a
2/As-Needed— 110.4 a 296.0 a 729,5 a
^Ul1 3/ Season- 152.3 a 340.2 a 960.7 a
—  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
2 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
3 /—  aldicarb applied in-furrow @ 0.56 kg/ha.
4/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
31
initiation of foliar insecticide applications in the "full-season" 
plots, no significant differences were detected among treatments 
(Table 9). Thus, aldicarb and acephate applied at planting had no 
effect on tarnished plant bug and cotton fleahopper infestations. 
However, after the initiation of applications of foliar insecticide 
(acephate) in the "full-season" plots, significantly fewer tarnished 
plant bugs and cotton fleahoppers were observed in these plots than 
in the "as-needed" or control plots. Seasonal average tarnished 
plant bug and cotton fleahopper infestations were also significantly 
lower in the "full-season" plots treated for early-season pest than 
in untreated "as-needed" or control plots.
The predaceous arthropod population consisted primarily of 
spiders with Coccinellidae, Geocoris spp., and Nabis spp. ranking 
second, third, and fourth, respectively, in numbers. Qrius spp., 
Chrysopa spp., and Micromus spp. were extremely low during 1982.
The number of predaceous arthropods was not significantly different 
among treatments during the first sampling date (Table 10).
However, during the following three sampling dates taken prior to 
the initiation of foliar insecticide applications in the 
"full-season" plots, significantly fewer predaceous arthropods were 
observed in the "full-season" plots treated with aldicarb at 
planting than in "as-needed" plots treated with acephate at planting 
or control plots. The initiation of foliar insecticide applications 
in the "full-season" plots further reduced the predaceous arthropod 
population. Significantly fewer predaceous arthropods were observed 
in the "full-season" plots than "as-needed" or control plots during 
the remainder of sampling dates as well as the seasonal average.
Table 9.y-7Effect of "as-needed" vs. "full-season" insecticide regimes on the total plant
bug complex— . Macon Ridge Branch, 1982.
Treatment Mean number per 100 sweeps
6/14 6/17 6/22 6/24 6/26 6/29 7/1 7/6 7/8 7/13 7/19 7/26 Seasonal
Average
2/Control— 7.3 4.5a 14.8a 21.0a 17.8a 7.8a 10.0a 14.8a 10.0a 6.5a 6.5a 1.5a 10.2 a
3/As-Needed— 7.8a 5.5a 17.0a 21.8a 16.8a 9.0a 8.3a 13.0a 12.3a 6.5a 0.5b 1.5a 10.0 a
Ful1 4/ Season— 5.8a 5.3a 10.8a 14.5a 1.0b 0.8b 2.0b 0.5b 0.0b 0.3b 0.0b 0.0a 3.4 b
—  Plant bug complex includes both Lygus lineolaris and Pseudatomoscelis seriatus.
2/—  methamidophos applied @ 0.14 kg/ha on 7/22
3 /— flueythrinate applied @ 0.045 kg/ha on 7/22
methamidophos applied @ 0.14 kg/ha on 7/22
—  acephate applied @ 0.28 kg/ha on 6/24, 7/1, and 7/7
flueythrinate applied @ 0.045 kg/ha on 7/14 and 7/22
methamidophos applied @ 0.14 kg/ha on 7/22
—  Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan’s Multiple Range Test.
Table 10.-— Effect of "as-needed" vs. "full-season" insecticide regimes on the total
predator complex — . Macon Ridge Branch, 1982.
Treatment Mean number per 100 sweeps
6/14 6/17 6/22 6/24 6/26 6/29 7/1 7/6 7/8 7/13 7/19 7/26 Seasonal
Average
Control—^ 5/23.3â ' 33.3a 36.0a 41.8a 43.0a 23.5b 26.0a 37.8a 28.3b 32.3a 29.0a 4. Sab 29.9 a
3/As-Needed— 23.8a 33.3a 35.8a 50.3a 40.3a 38.3a 26.5a 49.8a 38.3a 37.8a 29.5a 9.3a 34.4 b
Fun
Season— 27.8a 18.3b 24.5b 35.0b 9.0b 9.5c 10.8b 16.5b 5.3c 11.0b 3.0b 0.5b 14.3 c
—  Predator complex includes Orius spp., Geocoris spp., Nabis spp., Chrysopa spp., 
Micromus spp., Coccinellidae, and spiders.
2/—  methamidophos applied @ 0.14 kg/ha on 7/22
3/— flucythrinate applied @ 0.045 kg/ha on 7/22
methamidophos applied @ 0.14 kg/ha on 7/22
—  acephate applied @ 0.28 kg/ha on 6/24, 7/1, and 7/7
flucythrinate applied @ 0.045 kg/ha on 7/14 and 7/22
methamidophos applied @ 0,14 kg/ha on 7/22
—  Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan’s Multiple Range Test.
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During several sampling dates (June 29, July 8) as well as the 
seasonal average, significantly fewer predaceous arthropods were 
observed in the control than "as-needed” plots.
Heliothis and boll weevil infestations were moderate during 
1982. Numbers of Heliothis eggs were not significantly different 
among the treatments during any sampling date (Appendix Table 1) or 
seasonal average (Table 11). Significantly more larvae were 
present in the terminals in the "full-season" plots than "as-needed" 
or control plots on July 9 and 14 (Appendix Table 2) and similarly 
in squares July 14 (Appendix Table 3). However, once the economic 
threshold level was attained in the "as-needed" plots on July 24 arid 
insecticide applications for Heliothis control were initiated, no 
significant differences between the "full-season" and "as-needed" 
plots were observed during the remainder of sampling dates. Control 
plots had significantly more larvae in terminals and squares than 
"full-season" or "as-needed" plots during several sampling dates 
indicating the presence of a moderate infestation. Seasonal average 
terminal and square larvae were significantly higher in the control 
plots than "full-season" and "as-needed" plots with no significant 
difference between the latter two treatments (Table 11). Heliothis 
and boll weevil damaged squares were significantly lower in the 
"full-season" and "as-needed" plots than control plots during 
several sampling dates in the latter part of the season (Appendix 
Tables 4 and 5) and the seasonal average (Table 11). However, no 
significant differences between the "full-season" and "as-needed" 
plots were observed at that time or in the seasonal average.
Table 11.— Effect of "as-needed" vs. "full-season" Insecticide regimes on the seasonal average


















Control 6.0a^ 2.4a 3.6a 4.0a 10.8a
As-Needed 6.7a 0.6b 0.9b 0.7b 6.9b
Full-Season 6.5a 0.9b 0.6b 0.5b 5.8b
—  Average of 13 sampling dates made from July 7 to August 24.
—  Means followed by the same letter vertically are not significantly different at the 
0.05 level according to the Duncan's Multiple Range Test.
36
The number of squares and white blooms per four meters of row 
was not significantly different among treatments (Tables 12 and 13). 
However, the number of bolls per four meters was significantly 
higher in the "full-season" than control plots during the last five 
sampling dates (Table 14). During this time, no significant 
differences were observed between "full-season" and "as-needed" 
plots.
Yield and percent maturity (percent of the total crop harvested 
at first harvest) of the cotton crop are shown in Table 15. Yield 
and percent maturity were not significantly different among 
treatments. Due to drought stress conditions during mid- to 
late-August, many of the squares and small bolls protected by 
insecticide aborted. Thus, differences between the control and 
treated plots were minimal. While not significant, a numerical 
increase in yield was associated with an increase in the number of 
insecticide applications made during the season. "As-needed" and 
"full-season" plots had a 3.1 and 19.0 percent increase in seed 
cotton, respectively, over the control plots.
Test 2; 1983 Macon Ridge Branch Research Station
The infestation of thrips, primarily F. fusca, was extremely 
high during 1983 with numbers exceeding 25 per plant in the control 
plots on June 20 (Table 16). The high infestation caused visible 
damage in the control plots such as tightly curled leaves which were 
later irregular in shape and ragged in appearance. The undersides 
of the leaves became silvery and many seedling cotton terminal buds
Table 12.— Effect of "as-needed" vs. "full-season" insecticide regimes on the mean number
of squares per four meters of row. Macon Ridge Branch, 1982.
Treatment Observation Dates
6/29 7/6 7/12 7/19 7/27 8/3 8/10 8/17 8/24
Control 232.2*^ 421.3a 433.3a 527.8a 387.0a 286.8a 192.8a 51.5a 34.0a
As-Needed 184.3a 389.5a 388.8a 521.3a 437.8a 316.5a 226.5a 81.0a 21.0a
Full
Season 229.0a 481.0a 442.0a 621.3a 456.5a 335.0a 309.5a 82.5a 23.0a
—  Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test,
Table 13.— Effect of "as-needed" vs. "full-season" insecticide regimes on the mean number of
white blooms per four meters of row. Macon Ridge Branch, 1982.
Treatment Observation Dates
6/29 7/6 7/12 7/19 7/27 8/3 8/10 8/17 8/24
Control O.Oa^ 2.0a 18.8a 17.8a 47.8a 25.5a 22.5a 12.0a 12.0a
As-Needed 0.0a 0.3a 11.8a 14.3a 49.8a 36.8a 40.0a 20.5a 8.5a
Full
Season 0.0a 3.5a 16.3a 19.3a 54.5a 35.5a 40.0a 21.0a 6.0a
—  Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test.
Table 14.— Effect of "as-needed" vs. "full-season" insecticide regimes on the mean number
of bolls per four meters of row. Macon Ridge Branch, 1982.
Treatment Observation Dates
7/6 7/12 7/19 7/27 8/3 8/10 8/17 8/24 8/28
Control O.Oa^ 30.8a 89.0a 125.0a 192.3a 309.0a 267.0a 251.5a 285.5a
As-Needed 0,0a 11.8a 69.3a 99.0a 194.3a 376.5b 324.0ab 295.0b 301.Sab
Full
Season 0.0a 13.8a 89.3a 129.8a 219.3a 392.5b 364.0b 313.5b 367.5b
—  Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test.
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Table 15.— Effect of "as-needed" vs. "full-season" insecticide 
regimes on yield. Macon Ridge Branch, 1982.











Control 2/1838 aF-' 237 a 2075 a 89 a
As-Needed 1873 a 269 a 2142 a 88 a
Full
Season 2295 a 266 a 2561 a 90 a
—  Percent of the total yield harvested on 9/17/82.
2/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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Table 16.— Effect of selected seed and soil treatments on thrips^.
Macon Ridge Branch, 1983.
2 /Treatment— Mean number of thrips per 20 plants
6/7 6/10 6/13 6/20 Average
Control 87.0 5/ a— 46.0 a 501.5 a 204.0 a 209.6 a
3/As-Needed— 9.3 b 4.5 b 14.0 b 8.5 b 9.1 b
Ful1 4/ Season— 5.3 b 0.5 b 2.5 b 2.0 b 2.6 b
—  Primarily Franklinie1la fusca.
2/—  All treatments had terraclor + terazole applied ln-furrow 
@ 1.1 + 0.28 kg/ha.
3 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
—  aldicarb applied in-furrow @ 0.56 kg/ha.
5/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan’s Multiple Range 
Test.
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were destroyed. Plots treated with aldlcarb ("full-season") and 
acephate ("as-needed") at planting had significantly fewer thrips 
than control plots during all four sampling dates and seasonal 
average. No evidence of thrips damage was observed in these 
treatments. Thrips infestations were not significantly different 
between the aldlcarb and acephate treated plots during all four 
sampling dates or seasonal average.
The cotton aphid infestation was also high during 1983. 
Significantly higher numbers of cotton aphids were observed in the 
control plots than aldicarb or acephate treated plots during all 
four sampling dates with no significant difference between the 
latter two treatments (Table 17). Seasonal average cotton aphid 
infestation was significantly higher in the control plots than 
acephate treated plots which were significantly higher than aldicarb 
treated plots.
Plant stand was not significantly different among treatments 
during any sampling date (Table 18). Plant height 33, 41, 47, and 
54 days after planting and leaf area 25, 33, and 41 days after 
planting were significantly lower in the control plots than acephate 
or aldicarb treated plots (Table 19 and 20). No significant 
difference in tap root length among treatments was observed (Table
19).
Tarnished plant bug and cotton fleahopper infestations 
(predominately cotton fleahopper) were low during 1983 and once 
again never exceeded the Louisiana economic threshold level of 25%. 
Thus, no early-season foliar insecticide application was made in the 






of selected seed 
1983.
and soil treatments on aphids^.
2 /Treatment— Mean number of aphids per 20 plants
6/7 6/10 6/13 6/20 Average
Control 14.8 30.0 a 42.5 a 291.0 a 94.6 a
3/As-Needed— 1.5 b 8.0 b 16.0 b 82.5 b 26.9 b
FU11 4/ Season— 0.3 b 0.0 b 0.5 b 2.5 b 0.8 c
—  Primarily Aphis gossypii.
2 /—  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
3 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
4/—  aldicarb applied in-furrow @ 0.56 kg/ha.
—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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Table 18.— Effect of selected seed and soil treatments on plant
stand. Macon Ridge Branch, 1983.
Treatment^ _______ Mean number of plants per 3 meters of row
6/7 6/10 6/13 6/20
Control 32.6 & 31.7 a 31.3 a 28.1 a
2 /As-Needed— 34.0 a 33.2 a 32.9 a 32.7 a
3/Season- 32.5 a 31.1 a 30.0 a 29.4 a
—  ̂ All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
2 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
3 /— aldicarb applied in-furrow @ 0.56 kg/ha.
~  Means followed by the same letter vertically are not significantly 




Missing in number only
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Table 19.— Effect of selected seed and soil treatments on plant
height and root length. Macon Ridge Branch, 1983.
Treatment^ Mean plant height (cm) Mean root length (cm)
6/28 7/6 7/12 7/19 6/28
Control 15.6 & 23.9 a 31.9 a 41.8 a 9.6 a
2/As-Needed— 22.4 b 37.7 b 48.4 b 57.2 b 11.2 a
Ful1 3/ Season- 23.7 b 36.6 b 47.4 b 58.2 b 10.6 a
~  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0,28 kg/ha.
2 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
3 /—  aldicarb applied in-furrow @ 0.56 kg/ha.
4/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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Table 20.— Effect of selected seed and soil treatments on leaf area.
Macon Ridge Branch, 1983.
1/ 2 Treatment— ___________ Mean leaf area in cm per plant_____
6/20 6/28 7/6
Control 2 0 . 1 4/a— 39.7 a 164.2 a
21As-Needed— 63.9 b 202.6 b 350.9 b
Full . 
Season- 55.2 b 217.8 b 359.8 b
—  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
2 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
3 /—  aldicarb applied in-furrow @ 0.56 kg/ha.
—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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initiation of foliar insecticide applications in the "full-season" 
plots, no significant differences among treatments were observed 
(Table 21). However, after the initiation of applications of 
foliar insecticide (acephate and flucythrinate) in the "full-season" 
plots, significantly fewer tarnished plant bugs and cotton 
fleahoppers were observed than in "as-needed" or control plots 
during most of the remaining sampling dates. Seasonal average 
tarnished plant bug and cotton fleahopper infestations were also 
significantly lower in the "full-season" plots treated for 
early-season pest than control plots which were significantly lower 
than untreated "as-needed" plots.
The predaceous arthropod populations consisted primarily of 
spiders with Orius spp., Coccinellidae, and Geocoris spp. ranking 
second, third, and fourth, respectively, in numbers. Nabis spp., 
Chrysopa spp., and Micromus spp. were extremely low during 1983.
The first and only sampling date prior to the initiation of foliar 
insecticide applications in the "full-season" plots indicated 
significantly fewer predaceous arthropods in the "as-needed" and 
"full-season" plots treated with acephate and aldicarb at planting, 
respectively, than control plots (Table 22). The initiation of 
foliar insecticide (acephate) applications in the "full-season" 
plots further reduced the predaceous arthropod population. 
Significantly fewer predaceous arthropods were observed in the 
"full-season” plots than "as-needed" or control plots during the 
remainder of sampling dates as well as seasonal average. During 
several sampling dates (July 12, 14, 19) as well as seasonal
Table-21.— Effect of "as-needed" vs. "full-season" insecticide regimes on the total plant bug
complex— . Macon Ridge Branch, 1983.
Treatment Mean number per 100 sweeps
7/6 7/8 7/12 7/14 7/19 7/22 7/26 7/28 Seasonal
Average
2/Control— 3.3a^ 6 .0a 8 .0ab 5.0a 6.3ab 17.5a 8 .0a 4.8a 7.3 a
2/As-Needed- 5.0a 7.0a 15.8a 1 2.8b 12.8a 12.0a 7.0a 4.5a 9.6 b
Fun 3 
Season— 3.8a 0.3b 2 .0b 0 .0a 0 .8b 0 .0b 0 .0b 0 .0b 0.8 c
—  Plant bug complex includes both Lygus lineolaris and Pseudatomoscelis seriatus. 
2 /—  methamidophos applied @ 0.1A kg/ha on 7/27
—  acephate applied @ 0.28 kg/ha on 7/6, 7/13, and 7/20 
flucythrinate applied @ 0.045 kg/ha on 7/20, and 7/27 
methamidophos applied @ 0.14 kg/ha on 7/27
4/—  Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test.
Table.22.— Effect of "as-needed" vs. "full-season" insecticide regimes on the total predator
complex—  . Macon Ridge Branch, 1983.
Treatment Mean number per 100 sweeps
7/6 7/8 7/12 7/14 7/19 7/22 7/26 7/28 Seasonal
Average
2/Control— 19. 5a^ 15.3a 20.3a 14.3a 12.5a 28.3a 12.5a 1 2.0a 16.8 a
21As-Needed— 16.8b 16.3a 38.3b 29.0b 18.8b 31.5a 15.3a 16.3a 22.8 b
FU 'L1 3/ Season- 16.8b 1 .8b 7.3c 1 .8c 1.3c 2.5b 2.3b 0.5b 4.3 c
—  Predator complex includes Orius spp., Geocoris spp., Nabis spp., Chrysopa spp., 
Micromus spp., Coccinellidae, and spiders.
2/—  methamidophos applied @ 0.14 kg/ha on 7/27
3/—  acephate applied @ 0.28 kg/ha on 7/6, 7/13, and 7/20 
flucythrinate applied @ 0.045 kg/ha on 7/20, and 7/27 
methamidophos applied @0.14 kg/ha on 7/27
4/—  Means followed by the same letter vertically are not significantly different at the 0.05 
level according to the Duncan's Multiple Range Test.
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average, significantly fewer predaceous arthropods were observed In 
control than "as-needed" plots.
Heliothis infestations were low during 1983 and did not reach 
the economic threshold level until August 5. The number of 
Heliothis eggs was. not significantly different among treatments 
during any sampling date (Appendix Table 6) or seasonal average 
(Table 23). The number of larvae in terminals and squares and the 
number of Heliothis damaged squares were not significantly different 
among treatments until the first of August at which time the 
Heliothis Infestation began to increase (Appendix Tables 7, 8 , and 
9). The number of terminal larvae and Heliothis damaged squares was 
significantly higher in the "as-needed" plots than "full-season" 
plots only on August 5. At that time, application of insecticide to 
control the Heliothis infestation in the "as-needed" plots was 
initiated. No significant difference between the "as-needed" and 
"full-season" plots was observed after August 5. However, during 
several sampling dates after August 5, significantly higher number 
of larvae in terminals and squares and number of Heliothis damaged 
squares were observed in the control plots than "as-needed" or 
"full-season" plots. The seasonal average number of larvae found in 
terminals and squares and number of Heliothis damaged squares were 
also significantly higher in the control plots than "as-needed" or 
"full-season" plots with no significant difference between the 
latter two treatments (Table 23).
Boll weevil infestations were also low during 1983 and the 
economic threshold level was not reached in the "as-needed" plots 
until August 30 (Appendix Table 10). Since insecticide applications
Table 23.— Effect of "as-needed" vs. "full-season" insecticide regimes on the seasonal average


















Control 3.2 2.7a 2 ,6a 5.5a 7.0a
As-Needed 4.7a 0 .8b 0 .6b 1.7b 8.4b
Full-Season 4.0a 0.7b 0 .2b 0 .2b 0.9b
—  Average of 13 sampling dates made from July 12 to August 30.
2/— Means followed by the same letter vertically are not significantly different at the 
0.05 level according to the Duncan's Multiple Range Test.
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for boll weevil control were made in the "full-season" plot well 
before the threshold level was reached, significantly fewer boll 
weevil damaged squares were observed in the "full-season" plots than 
"as-needed" or control plots during most of the sampling dates in 
August and the seasonal average. Seasonal average boll weevil 
damaged squares were not significantly different between the 
"as-needed" and control plots (Table 23).
The number of squares and bolls per four meters of row was not 
significantly different among treatments (Tables 24 and 26).
However, the number of white blooms per four meters was 
significantly higher in the "as-needed" plots than "full-season" or 
control plots on July 26 and significantly higher in the "as-needed" 
and "full-season" plots than control plots on August 2 (Table 25). 
Treatments were not significantly different on all other sampling 
dates.
Yield and percent maturity are shown in Table 27. Yield was 
significantly lower in the control plots when compared to 
"as-needed" or "full-season" plots with no significant difference 
between the latter two treatments. There was a 39.5 and 32.9 percent 
increase in yield over the control plots in the "as-needed" and 
"full-season" plots, respectively. "Full-season" plots matured 
significantly earlier than control plots but there was no 
significant difference in maturity between "full-season" and 
"as-needed" plots or between "as-needed" and control plots.
Table 24.— Effect of "as-needed" vs. "full-season" Insecticide regimes on the mean number
of squares per four meters of row. Macon Ridge Branch, 1983.
Treatment Observation Dates
7/12 7/19 7/26 8/2 8/9 8/15 8/23 8/30 9/16
Control 55.8a^ 157.5a 207.8a 285.8a 299.0a 147.5a 6 6.0a 6.5a 0 .0a
As-Needed 70.8a 175.5a 20 1.8a 283.8a 365.0a 106.0a 85.5a 10.5a 0 .0a
Full
Season 67.8a 175.0a 232.5a 253.5a 338.0a 139.5a 17.5a 74,5a 0 .0a
—  Means followed by the same letter vertically are not significantly different at the 0.05 level
according to the Duncan's Multiple Range Test.
Table 25.— Effect of "as-needed" vs. "full-season" Insecticide regimes on the mean number
of white blooms per four meters of row. Macon Ridge Branch, 1983.
Treatment Observation Dates
7/12 7/19 7/26 8/2 8/9 8/15 8/23 8/30 9/16
Control O.Oa^ 0.3a 4.5a 12.5a 19.5a 21.5a 8 .0a 4.5a 0 .0a
As-Needed 0 .0a 0 .0a 11.5b 17.8b 23.5a 23.0a 7.5a 3.5a 0 .0a
Pull
Season 0 .0a 0,3a 4.8a 15.3b 25.0a 31.0a 3.5a 3.0a 0 .0a
~  Means followed by the same letter vertically are not significantly different at the 0.05 level
according to the Duncan's Multiple Range Test.
Table 26.— Effect of "as-needed" vs. "full-season" Insecticide regimes on the mean number
of bolls per four meters of row. Macon Ridge Branch, 1983.
Treatment Observation Dates
7/12 7/19 7/26 8/2 8/9 8/15 8/23 8/30 9/16
Control O.Oa-^ 0 .0a 6 .0a 72.8a 139.0a 160.0a 196.5a 398.0a 168.0a
As-Needed 0 .0a 0 .0a 9.8a 74.8a 139.5a 196.5a 259.5a 425.0a 234.0a
Full
Season 0 .0a 0 .0a 6 .0a 95.0a 184.0a 247.5a 249.5a 461,0a 2 2 2.0a
—  Means followed by the same letter vertically are not significantly different at the 0.05 level
according to the Duncan's Multiple Range Test.
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Table 27.— Effect of "as-needed" vs. "full-season" insecticide
regimes on yield. Macon Ridge Branch, 1983.











Control 745 £ 86 a 831 a 89.5 a
As-Needed 1257 b 116 b 1373 b 91.6 ab
Full
Season 1164 b 75 a 1239 b 93.6 b
—  Percent of the total yield harvested on 10/4/83.
—  Means followed by the same letter vertically are not significantly
different at the 0.05 level according to Duncan's Multiple Range
Test.
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Test 3; 1983 Northeast Research Station
The thrips infestation, primarily F. fusca, was high during 
1983 with numbers exceeding eight per plant in the control plots on 
July 8 (Table 28) . The infestation was sufficient to cause visible 
damage in the untreated control plots. Aldicarb ("full-season") and 
acephate ("as-needed") plots treated at planting had significantly 
fewer thrips than control plots during all five sampling dates.
There was no significant difference between aldicarb and acephate 
treated plots during the five sampling dates. The seasonal average 
thrips infestation was significantly higher in the control plots 
than acephate treated plots which were significantly higher than 
aldicarb treated plots.
The cotton aphid infestation was low during 1983. Aldicarb and 
acephate treated plots had significantly lower numbers of cotton 
aphids than control plots only during the first sampling date (Table 
29). All other sampling dates were not found to be significantly 
different among treatments. However, seasonal average cotton aphid 
infestation was significantly lower in the aldicarb than acephate 
treated plots which were significantly lower than control plots.
There was no significant difference in plant stand among 
treatments (Table 30). Aldicarb treated plots had significantly 
larger plant height than acephate treated plots which had 
significantly larger plant height than control plots on June 8 , 13, 
and July 5 (33, 38, and 60 days after planting, respectively) (Table 
31). On July 20, 45 days after planting, aldicarb treated plots had 
significantly larger plant height than acephate treated and control
59
Table 28.— Effect of selected seed and soil treatments on thrips^.
Northeast Research Station, 1983.
2 /Treatment— Mean number of thrips per 20 plants
5/17 5/23 5/26 5/30 6/8 Average
Control 45.0'erf 14.8 a 95.3 a 40.5 a 173.0 a 73.7 a
3/As-Needed— 15.0 b 4.0 b 18.0 b 14.5 b 75.0 b 25.3 b
FU11 4/ Season— 7.3 b 1.3 b 3.3 b 2.5 b 16.0 b 6.1 c
—  Primarily Frankliniella fusca.
2 /—  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
3/ R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
4/—  aldicarb applied in-furrow @ 0.56 kg/ha.
—  ̂ Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan’s Multiple Range 
Test.
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Table 29.— Effect of selected seed and soil treatments on aphids^.
Northeast Research Station, 1983.
Treatment— ___________ Mean number of aphids per 20 plants
5/17 5/23 5/26 5/30 6/8 Average
Control 18.5 4.5 a 8.3 a 3.3 a 3.0 a 7.5 a
3/As-Needed— 1.0 b 7.5 a 9.5 a 1.3 a 2.0 a 4.3 b
Ful1 4/ Season— 0.8 b 0.3 a 0.0 a 0.3 a 0.0 a 0.3 c
—  Primarily Aphis gossypii.
2 /—  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
3/ R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
4/—  aldicarb applied in-furrow @ 0.56 kg/ha.
—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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Table 30.— Effect of selected seed and soil treatments on plant
stand. Northeast Research Station, 1983.
1/Treatment- Mean number of plants per 3 meters of row
5/17 5/19 5/23 5/26 5/30 6/8
Control 21.2 4/a— 21.3 a 20.2 a 19.4 a 19.1 a 19.1 a
2/As-Needed— 20.7 a 20.8 a 19.2 a 18.3 a 18.6 a 18.0 a
Fu 3/ Season- 21.5 a 21.7 a 19.6 a 19.0 a 19.2 a 18.6 a
—  ̂ All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
2/ R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
3 /—  aldicarb applied in-furrow @ 0.56 kg/ha.
4/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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Table 31.— Effect of selected seed and soil treatments on plant
height and root length. Northeast Research Station, 1983.
Treatment^ Mean plant height (cm) Mean root length (cm)
6/8 6/13 6/20 7/5 6/13 6/20
Control 1 1.4 & 12.9 a 18.6 a 52.0 a 10.1 a 12.5 a
21As-Needed- 12.0 b 15.7 b 21.4 a 65.4 b 12.4 b 13.4 a
Full _ . 
Season- 14.2 c 19.3 c 29.1 b 77.7 c 14.7 c 16.1 b
~  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
2/ R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
3 /—  aldicarb applied in-furrow @ 0.56 kg/ha.
—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan’s Multiple Range 
Test.
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plots but there was no significant difference between the latter two 
treatments. During the first sampling date, 38 days after planting 
aldicarb treated plots had significantly longer tap root length than 
acephate treated plots which had significantly longer tap root 
length than control plots (Table 31). By the second date, 45 days 
after planting, aldicarb treated plots had significantly longer tap 
root length than acephate and control plots with no significant 
difference between the latter two treatments. Aldicarb treated 
plots had significantly greater leaf area than acephate treated 
plots which had significantly greater leaf area than control plots 
24, 33, and 38 days after planting (Table 32). By the fourth 
sampling date, 45 days after planting, aldicarb treated plots had 
significantly greater leaf area than acephate and control plots with 
no significant difference between the latter two treatments.
Tarnished plant bug and cotton fleahopper infestations 
(predominately tarnished plant bug) ware low during 1983 and once 
again never exceeded the 25% Louisiana economic threshold level. 
Thus, no early-season foliar insecticide application was made in the 
"as-needed" plots. During the first and only sampling date prior to 
initiation of foliar insecticide applications in the "full-season" 
plots, no significant differences among treatments were observed 
(Table 33). However, after the initiation of applications of foliar 
insecticide (acephate) in the "full-season" plots, significantly 
lower numbers of tarnished plant bugs and cotton fleahoppers were 
observed in these plots than in "as-needed" or control plots during 
most of the remaining sampling dates. Seasonal average tarnished 
plant bug and cotton fleahopper infestations were also significantly
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Table 32.— Effect of selected seed and soil treatments on leaf area.
Northeast Research Station, 1983.
Treatment— ^ Mean leaf area 4 2in cm per plant
5/30 6/8 6/13 6/20
Control 4123.1 ^ 32.4 a 61.7 a 266.7 a
2 /As-Needed— 27.1 b 72.3 b 150.8 b 422.6 a
Full ^i 
Season— 35.1 c 126.4 c 275.3 c 869.0 b
~  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
2 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
3 /—  aldicarb applied in-furrow @ 0.56 kg/ha.
4/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
Table 33-y-Effect of "as-needed" vs. "full-season" insecticide regimes on the total plant
bug complex— . Northeast Research Station, 1983.
Treatment Mean number per 100 sweeps
6/14 6/17 6/21 6/24 6/27 6/30 7/5 7/8 7/11 7/14 7/18 7/21 7/28 Seasonal
Average
Control 3.3a^ 0 .8a 1.3a 2 .8a 3.0a 1.8ab 1,5a 0 .8b 4.3ab 4.0a 5.8a 2.3a 1.3a 2.5 a
As 2 , 
Needed- 3.3a 1.0a 0 .0a 6.3b 3.3a 3.3a 1.5a 3.0a 6.3a 6 .8a 8.3a 2.3a 0 .0b 3.5 b
Full 3/ 
Season— 1.0a 0.3a 0.5a 1.3a 2.5a 0 .0b 0.5b 0 .0c 0 .0b 0 .0b 0.5b 0 .0b 0 .0b 0.5 c
—  Plant bug complex includes both Lygus lineolaris and Pseudatomoscelis serlatus.
2/— a2inphosmethyl applied @ 0.28 kg/ha on 7/22 and 7/26
~  acephate applied @ 0,28 kg/ha on 6/14, 6/21, 6/28, 7/5, and 7/12
azinphosmethyl applied @0.28 kg/ha on 6/21 and 7/26
flucythrinate applied @ 0.045 kg/ha on 6/28, 7/5, 7/12, 7/19, and 7/26
4/— Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test.
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lower in "full-season" plots treated for early-season pests than 
control plots which were significantly lower than untreated 
"as-needed" plots.
The predaceous arthropod populations consisted primarily of 
spiders with Geocoris spp., Coccinellidae, and Orius spp. ranking 
second, third, and fourth, respectively, in numbers. Nabis spp., 
Chrysopa spp., and Micromus spp. were extremely low during 1983.
The first and only sampling date prior to initiation of foliar 
insecticide applications indicated no significant difference among 
treatments (Table 34). However, after three foliar insecticide 
applications in the "full-season" plots, significantly fewer 
predaceous arthropods were observed in "full-season" plots than 
"as-needed" and control plots. Seasonal average predaceous 
arthropod population levels were significantly higher in "as-needed" 
plots than control plots which were significantly higher than 
"full-season" plots.
Heliothis infestations were moderate during 1982, however, the 
economic threshold level was not reached until August 1. The number 
of Heliothis eggs was not significantly different among treatments 
during any sampling date or seasonal average (Table 35). The number 
of terminal larvae was significantly higher in the "full-season" 
plots than "as-needed" or control plots on June 27. No differences 
among treatments were observed during the remainder of June and July 
(Appendix Table 12). The number of larvae in squares and Heliothis 
damaged squares was not significantly different among treatments 
during June and July (Appendix Tables 13 and 14). Significantly 
higher numbers of terminal and square larvae and Heliothis damaged
Table.34.— Effect of "as-needed" vs. "full-season" insecticide regimes on the total predator
complex— . Northeast Research Station, 1983.
Treatment Mean number per 100 sweeps
6/14 6/17 6/21 6/24 6/27 6/30 7/5 7/8 7/11 7/14 7/18 7/21 7/28 Seasonal
Average
Control 25. 0a^ 8 .8a 6 .0a 2 0.0a 22.5a 15.3a 11.8a 17.3a 31.3a 26.0a 23.5a 23.3a 14.0a 18.8 a
Needed^ 47.3a 15.0b 6 .0a 2 2.0a 31.0a 25.3a 15.5a 19.0a 32.0a 26.3a 29.0a 19.3a 1.8b 22.2 b
Full
Season- 32.5a 7.0a 5.5a i6.3a 20.5a 2.5b 4.5b 4.8b 7.8b 2.3b 3.8b 1.3b 1.5b 8.5 c
—  Predator complex includes Orius spp., Geocoris spp., Nabis spp., Chrysopa spp., 
Micromus spp., Coccinellidae, and spiders.
2/— azinphosmethyl applied @ 0.28 kg/ha on 7/22 and 7/26
—  acephate applied @ 0.28 kg/ha on 6/14, 6/21, 6/28, 7/5, and 7/12
azinphosmethyl applied @ 0.28 kg/ha on 6/21 and 7/26
flucythrinate applied @ 0.045 kg/ha on 6/28, 7/5, 7/12, 7/19, and 7/26
4 /— Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test.
Table 35.— Effect of "as-needed" vs. "full-season" insecticide regimes on the seasonal average


















Control 3.7a^ 2.9a 2 .2a 7.3a 28.0a
As-Needed 3.0a 1.5b 0.3b 1.0b 1 0.1b
Full-Season 2 .6a 1.1b 0 .2b 0 .6b 5.4b
— Average of 22 sampling dates made from June 21 to September 8 .
2/—  Means followed by the same letter vertically are not significantly different at the 
0.05 level according to the Duncan's Multiple Range Test.
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squares were observed in the "as-needed” and control plots than 
"full-season" plots on August 1. The economic threshold level was 
reached at that time and insecticide applications for control of 
Heliothis were initiated in the "as-needed" plots. After the August 
1 sampling date, no significant differences in number of terminal 
and square larvae and Heliothis damaged squares between the 
"as-needed” and "full-season" plots were observed. Several sampling 
dates during this period indicated significantly higher number of 
terminal and square larvae and Heliothis damaged squares in the 
control plots than "as-needed" and "full-season" plots. Seasonal 
average number of terminal and square larvae and Heliothis damaged 
squares were significantly higher in the control plots than 
"as-needed" or "full-season" plots with no significant difference 
between the latter two treatments (Table 35),
Boll weevil infestation, which was high during the latter part 
of the season, followed a trend similar to that of Heliothis. 
However, the threshold level was reached in the "as-needed" plot on 
July 21 (Appendix Table 15). At that time, an insecticide for boll 
weevil control was applied in the "as-needed" plots and the 
infestation level was maintained at a level similar to that of the 
"full-season" plots for the remainder of the season. During this 
time, the control plots had significantly higher boll weevil damaged 
squares than "as-needed" or "full-season" plots. Seasonal average 
boll weevil damaged squares were also significantly higher in the 
control plots than "as-needed" plots which were significantly higher 
than "full-season" plots (Table 35).
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The number of squares per four meters of row was significantly 
higher in the "as-needed" and "full-season" plots than control plots 
during the first two sampling dates (Table 36). No significant 
differences among treatments were observed for the remainder of the 
season. The number of white blooms per four meters was 
significantly greater in the "full-season" plots than control plots 
during July 11, 18, 25, and August 1 (Table 37). "As-needed" plots 
had significantly more blooms than control plots only on July 11.
The number of bolls per four meters was significantly greater in 
the "as-needed" and "full-season" plots than control plots on July 
11, 18, August 16, 30, and September 16 (Table 38).
Yield and percent maturity are shown in Table 39. Yield was 
significantly lower in the control plots than "as-needed" and 
"full-season" plots. There was a 37.2 and 39.1 percent increase in 
yield over the control plots in the "as-needed" and "full-season" 
plots, respectively. Significant difference in yield was not 
detected between "as-needed" and "full-season" plots. However, 
"full-season" plots did mature significantly earlier than "as-needed 
plots.
Test 4: 1984 Northeast Research Station
Moderate infestations of thrips, primarily F. fusca, occurred 
in 1984. The infestation was sufficient to cause visible damage in 
the control plots. Acephate and aldicarb treated plots had 
significantly fewer thrips than control plots on May 14 (Table 40). 
However, during the next four sampling dates, significantly fewer
Table 36.— Effect of "as-needed'1 vs. "full-season" Insecticide regimes on the mean number of
squares per four meters of row. Northeast Research Station, 1983.
Treatment Observation Dates
7/5 7/11 7/18 7/25 8/1 8/10 8/16 8/30 9/16
Control 106.8a^ 196.0a 463.5a 586.5a 487.3a 162.0a 236.0a 197.0a 74.0a
As-Needed 199.0b 244.3b 428.3a 677.5a 526.0a 190.0a 102.0a 77.0a 3.0a
Full
Season 239.0b 304.3c 349.5a 670.0a 514.0a 57.5a 93.0a 24.0a 0.0a
~  Means followed by the same letter vertically are not significantly different at the 0.05 level
according to the Duncan's Multiple Range Test.
Table 37.— Effect of "as-needed" vs. "full-season" insecticide regimes on the mean number of
white blooms per four meters of row. Northeast Research Station, 1983.
Treatment Observation Dates
7/5 7/11 7/18 7/25 8/1 8/10 8/16 8/30 9/16
Control O.Oa^ 0.3a 16.5a 26.0a 45.0a 31.5a 20.0a 8,0a 8.0a
As-Needed 0.0a 2.8b 15.8a 30.5a 51.Oab 24.5a 12.0a 22.0a 1.0a
Full
Season 0.0a 6.8c 24.0b 47.0b 66.5b 15.0a 14.0a 10.0a 0.0a
—  Means followed by the same letter vertically are not significantly different at the 0.05 level
according to the Duncan's Multiple Range Test.
Table 38.— Effect of "as-needed" vs. "full-season" insecticide regimes on the mean number of
bolls per four meters of row. Northeast Research Station, 1983.
Treatment Observation Dates
7/5 7/11 7/18 7/25 8/1 8/10 8/16 8/30 9/16
Control O.Oa^ 4.3a 15.0a 91.5a 179.0a 289.5a 344.0a 314.0a 317.0a
As-Needed 0.0a 9.5b 23.3b 112.5a 342.0a 236.5a 482.0b 516.0b 464.5b
Full
Season 0.0a 15.0b 42.3c 153.5a 320.5a 232.0a 457.0b 481.5b 450.0b
—  Means followed by the same letter vertically are not significantly different at the 0.05 level
according to the Duncan's Multiple Range Test.
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Table 39.— Effect of "as-needed" vs. "full-season" Insecticide










Control 5/2290 ar- -- 4/ 2290 a ---
As-Needed 2927 ab 720 a 3647 b 81.3 a
Full
Season 3405 b 359 a 3764 b 90.8 b
—  Taken on 9/30/83 in the "as-needed" and "full-season" treatments. 
Taken on 10/25/83 in the control treatment.
~  Taken on 10/25/83 in the "as-needed" and "full-season" trearments.
~  Percent of the total yield harvested on 9/30/83.
—  Lack of enough cotton to justify second harvest.
—  Means followed by the same letter vertically are not significantly
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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Table 40.--Effect of selected seed and soil treatments on thrips-^. 
Northeast Research Station, 1984.
2/Treatment— Mean number of thrips per 20 plants
5/14 5/17 5/24 5/28 5/31 Average
Control 18.5 & 33.0 a 87.0 a 60.5 a 88.5 a 57.5 a
OrtheneR „ , 
As-Needed— 4.0 b 23.5 a 58.0 a 28.5 ab 47.5 a 32.3 b
TemikR , . 
As-Needed-5-7 1.5 b 1.5 b 18.0 b 6.0 b 20.0 b 9.2 c
TemikR
Full
Season- 0.5 b 1.5 b 16.5 b 8.0 b 21.5 b 9.8 c
—  Primarily Frankliniella fusca.
2/—  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
3/ R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
4/ R—  aldicarb (Temik ) applied in-furrow @ 0.56 kg/ha.
—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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thrips were observed in the aldicarb treated plots than acephate or 
control plots with no significant difference between the latter two 
treatments. The seasonal average number of thrips was 
significantly lower in the aldicarb treated plots than acephate 
treated plots which were significantly lower than control plots. 
Cotton aphid infestation was virtually nonexistent during 1984,
Plant stand counts made from May 14 to June 5 were not 
significantly different among treatments (Table 41). Plant height 
was not significantly different among treatments 22, 28, and 34 days 
after planting (Table 42). However, by May 12, 41 days after 
planting, significantly greater plant height was observed in the 
aldicarb and acephate treated plots than control plots. Root length 
was not significantly different among treatments 28 and 34 days 
after planting (Table 42). At the time of the first leaf area 
measurement (22 days after planting), plants from the aldicarb and 
acephate treated plots showed very little thrips injury and had a 
significantly greater leaf area than plants from the control plots 
(Table 43). Leaf area measurements taken one week later showed 
aldicarb treated plots with significantly greater leaf area than 
acephate treated plots which were significantly greater than control 
plots. Samples taken on July 5, 34 days after planting, showed a 
significant difference between the aldicarb treated plots and the 
acephate and control plots. By the final sampling date, 41 days 
after planting, aldicarb and acephate treated plots had 
significantly greater leaf area than the control plots.
Tarnished plant bug and cotton fleahopper infestations 
(predominately tarnished plant bug) were low during 1984 and once
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Table 41.— Effect of selected seed and soil treatments on plant
stand. Northeast Research Station, 1984.
Treatment^ ______ Mean number of plants per 3 meters of row
5/14 5/21 5/24 5/28 6/5
Control 25.6 J da— 25.2 a 26.4 a 24.7 a 24.4 a
OrtheneR , 
As-Needed— 29.5 a 28.0 a 26.7 a 26.5 a 26.4 a
Temik^ ^ / 
As-Needed— 26.4 a 26.5 a 26.4 a 25.9 a 25.8 a
Temik^
3/Season- 26.0 a 25.5 a 27.3 a 25.5 a 24.1 a
—  ̂ All treatments had terraclor + terazole applied in-furrow 
0 1.1 + 0.28 kg/ha.
2/ R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
3 / R—  aldicarb (Temik ) applied in-furrow @ 0.56 kg/ha.
4/—  Means followed by the same letter vertically are not significantly 
different at the 0,05 level according to Duncan's Multiple Range 
Test.
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Table 42.— Effect of selected seed and soil treatments on plant
height and root length. Northeast Research Station, 1984.
Treatment—  ̂ Mean plant height (cm) Mean root length (cm)
5/24 5/30 6/5 6/12 5/30 6/5
Control 9.3 & 12.3 a 13.3 a 18.3 a 10.8 a 12.6 a
Orthene
As-Needed— 10.6 a 12.9 a 14.4 a 26.8 b 11.3 a 12.7 a
Temik^ , , 
As-Needed— 9.9 a 14.2 a 13.5 a 25.9 b 12.0 a 12.9 a
Temik^
Full
Season— 10.3 a 14.1 a 13.8 a 28.1 b 11.7 a 13.1 a
—  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
2 /—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed,
3 / R—  aldicarb (Temik ) applied in-furrow @ 0.56 kg/ha.
4/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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Table 43.— Effect of selected seed and soil treatments on leaf area. 
Northeast Research Station, 1984.
1/ 2 Treatment— ________ Mean leaf area in cm per plant______
5/24 5/30 6/5 6/12
Control 28. 2 £ 36.9 a 85.9 a 208.9 a
Orthene „ , 
As-Needed— 37.9 b 82.9 b 123.8 a 495.9 b
TemikR _ , 
As-Needed— 43.5 b 129.5 c 171.8 b 563.9 b
TemikR 
Fuli 3/ 
Season- 43.3 b 124.8 c 189.1 b 598.2 b
~  All treatments had terraclor + terazole applied in-furrow 
@ 1.1 + 0.28 kg/ha.
2/ R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg 
of cotton seed.
~  aldicarb (TemikR) applied in-furrow @ 0.56 kg/ha.
4/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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again, never exceeded the 25 percent Louisiana economic threshold
level. Thus, no early-season foliar Insecticide application was
made in the two "as-needed" treatments. Significantly fewer
tarnished plant bugs and cotton fleahoppers were observed in the two
aldicarb treated plots than acephate or control plots on June 14 and
21 with no difference between the latter two treatments (Table 44).
Seasonal average number of tarnished plant bugs and cotton
fleahoppers was significantly lower in the "full-season" plots
Rtreated with foliar insecticide than Temik "as-needed" and control 
plots which were significantly lower than Orthene "as-needed" 
plots.
The predaceous arthropod populations consisted of equal numbers 
of spiders and Geocoris spp. with Coccinellidae, Nabis spp., and 
Orius spp. ranking third, fourth, and fifth, respectively, in 
numbers. Chrysopa spp. and Micromus spp. were low during 1984.
After initiation of foliar insecticide applications in the 
"full-season" plots, significantly fewer predaceous arthropods were 
present in the "full-season" plots than in the other three 
treatments during most of the remaining sampling dates (Table 45). 
Seasonal average predaceous arthropods were also lower in the 
"full-season" plots than in the two "as-needed" and control plots.
Heliothis infestations were moderate during 1984. The number 
of Heliothis eggs was not significantly different among treatments 
during any sampling date (Appendix Table 16) or seasonal average 
(Table 46). Significantly more Heliothis larvae in terminals and 
squares were present in the "full-season" plots than the two 
"as-needed" and control plots on June 25 (Appendix Tables 17 and
Table 44.-r-Effect of "as-needed" vs. "full-season" insecticide regimes on the total plant
bug complex— . Northeast Research Station, 1984.
Treatment Mean number per 100 sweeps
6/11 6/14 6/18 6/21 6/25 6/28 7/2 7/9 7/16 7/19 Seasonal
Average
Control 4.3a^ 9.0a 4.0a 3.8a 1.3a 2.8a 2.0a 1.5a 0.0a 1.5a 3.0 b
OrtheneR
As-Needed— 6.8a 2.0a 3.0a 6.5a 2.8a 3.3a 3.5a 1.0a 2.5a 0.0a 4.1 a
TemikR „. 
As-Needed— 3.3a 5.0b 7.0a 2.3b 1.8a 2.5a 2.0a 0.0a 1.5a 1.0a 2.6 b
TeraikR 
Full  ̂
Season- 2.3a 2.0b 2.0a 1.5b 1.5a 0.5a 0.0b 0.0a 0.0a 0.0a 1.0 c
~  Plant bug complex includes both Lygus lineolaris and Pseudatomoscelis seriatus.
2/— flueythrinate applied @ 0.045 kg/ha on 7/16 
3/—  acephate applied @ 0.28 kg/ha on 6/11, 6/18, and 6/25 
flucythrinate applied Q 0.045 kg/ha on 6/25, 7/2, 7/9, and 716
4/—  Means followed by the same letter vertically are not significantly different at the 0.05 
level according to the Duncan's Multiple Range Test.
Table,45.— Effect of "as-needed" vs. "full-season" insecticide regimes on the total predator
complex— . Northeast Research Station, 1984.
Treatment Mean number per 100 sweeps
6/11 6/14 6/18 6/21 6/25 6/28 7/2 7/9 7/16 7/19 Seasonal
Average
Control 46. 3a^ 48.0a 29.0a 27.0a 20.0a 22.5a 22.0a 17.5a 15.5ab 20.0a 26.8 a
Orthene^
As-Needed— 48.8a 59.5a 27.0a 34.3a 15.3b 22.3a 25.0a 15.5a 16.Oab 3.0b 26.7 a
TemikR „. 
As-Needed— 44.5a 54.0a 34.0a 33.0a 15.5b 20.3a 21.0a 17.0a 22.5a 1.5b 26.3 a
Temik^ 
Full , 
Season- 53.3a 25.8b 20.0a 6.3b 12.3b 2.3b 2.5b 13.5a 6.5b 0.0b 14.2 b
—  Predator complex includes Orius spp., Geocoris spp., Nabis spp., Chrysopa spp., 
Micromus spp., Coccinellidae, and spiders.
2/—  flucythrinate applied @ 0.045 kg/ha on 7/16 
1 /—  acephate applied @ 0.28 kg/ha on 6/11, 6/18, and 6/25
flucythrinate applied @ 0.045 kg/ha on 6/25, 7/2, 7/9, and 716
4/—  Means followed by the same letter vertically are not significantly different at the 0.05 
level according to the Duncan’s Multiple Range Test.
Table 46.— Effect of "a's-needed" vs. "full-season" insecticide regimes on the seasonal average


















Control 9.7arJ 6.6a 3.2a 10.0a 3.2a
0rtheneR
As-Needed 9.9a 3.7b 0.7b 2.3b 0.5a
TemikR
As-Needed 9.4a 3.3bc 0.7b 2.5b 0.6a
TemikR
Eull-Season 8.7a 2.3c 0.5b 1.4b 0.4a
—  Average of 18 sampling dates made from June 21 to August 28.
2/—  Means followed by the same letter vertically are not significantly different at the
0.05 level according to the Duncan's Multiple Range Test.
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18). The economic threshold level was reached on July 15 in the 
"as-needed" plots and insecticide applications for Heliothis control 
were initiated at that time. At all sampling dates after July 15, 
there was no significant difference in the number of Heliothis 
larvae in terminals and squares and the number of Heliothis damaged 
squares among the "full-season" and two "as-needed" treatments 
(Appendix Tables 17, 18, and 19). During this time, several 
sampling dates had significantly more terminal and square larvae and 
Heliothis damaged squares in the control plots than in the other 
three treatments. Seasonal average number of terminal and square 
larvae and Heliothis damaged squares in the control plots were also 
significantly higher than in the other three treatments (Table 46).
Boll weevil infestations were extremely low during 1984 and 
never reached the economic threshold level. No difference among 
treatments was detected except during the last sampling date (August 
28) at which time the control plots had significantly more boll 
weevil damaged squares than the other three treatments (Appendix 
Table 20). The seasonal average of weevil damaged squares was also 
not significantly different among treatments (Table 46).
On June 26 and July 3, the number of squares per two meters of
R Rrow was significantly higher in the Orthene "as-needed", Temik
"as-needed", and "full-season" plots than control plots (Table 47).
During all other sampling dates squaring rate was not significantly
different among treatments. The number of white blooms per two
meters of row was not significantly different among treatments
(Table 48). The number of bolls per two meters of row was
significantly lower in the control plots than Orthene "as-needed",
Table 47.— Effect of "as-needed" vs. "full-season" insecticide regimes on the mean number
of squares per two meters of row. Northeast Research Station, 1984.
Treatment Observation Dates
6/26 7/3 7/10 7/17 7/24 7/31 . 8/7 8/14 8/21 8/28
Control 8 9.3^ 177.3a 198.3a 218.5a 175.8a 146.5a 114.8a 57.0a 21.5a 32.0b
Orthene^
As-Needed 113.4b 221.5b 210.5a 229.3a 186.0a 167.3a 78.8a 41.0a 31.0a 20.5ab
TemikR
As-Needed 127.0b 225.3b 244.8a 240.0a 258.3a 177.3a 132.3a 33.0a 29.0a 6.0a
TemikR
Full
Season 134.0b 206.0b 232.3a 228.3a 212.3a 135.0a 59.5a 40,0a 20.5a 2.0a
—  Means followed by the same letter vertically are not significantly different at the 0.05 level
according to the Duncan's Multiple Range Test.
Table 48.— Effect of "as-needed" vs. "full-season" insecticide regimes on the mean number
of white blooms per two meters of row. Northeast Research Station, 1984.
Treatment Observation Dates
6/26 7/3 7/10 7/17 7/24 7/31 8/7 8/14 8/21 8/28
Control O.Oa^ 2.8a 10.3a 14.0a 12.3a 9.8a 6.5a 3.0a 2.5a 1.5a
Orthene**
As-Needed 0.0a 5.3a 8.5a 13.8a 17.3a 12.0a 5.5a 4.0a 3.0a 2.0a
Temik**
As-Needed 0.3a 6.5a 8.3a 14.0a 17.3a 9.5a 7.3a 3.0a 5.0a 0.5a
Temik**
Full
Season 0.3a 6.3a 13.5a 12.8a 14.0a 9.3a 4.0a 1.5a 1.5a 0.5a
—  Means followed by the same letter vertically are not significantly different at the 0.05 level
according to the Duncan’s Multiple Range Test.
RTemik "as-needed" and "full- season" plots on July 31, August 14, 
21, and 28 with no difference among the latter three treatments 
(Table 49). The number of bolls per two meters of row was not 
significantly different among treatments at all other sampling 
dates.
Yield data are shown in Table 50. Yield was significantly 
lower in the control plots than "as-needed" and "full-season" plots.
There was a 26.8, 25.8, and 25.8 percent increase in yield over the
R Rcontrol plots in the Orthene "as-needed", Temik "as-needed", and
"full-season" plots, respectively. No significant differences in
R Ryield was observed among the Orthene "as-needed", Temik
"as-needed", and "full-season" plots. No second harvest was taken
due to such minimal amounts of cotton present and the occurrence of
heavy rains during a 3 week period following first harvest which
further reduced the amount of cotton present for second harvest.
Thus, all harvested yield in the 1984 test was taken in a single
harvest on 9/28/84.
Table 49.— Effect of "as-needed" vs. "full-season" insecticide regimes on the mean number of
bolls per two meters of row. Northeast Research Station, 1984.
Treatment Observation Dates
6/26 7/3 7/10 7/17 7/24 7/31 8/7 8/14 8/21 8/28
Control 0.0a^ 4.0a 37.3a 97.5a 95.3a 125.3a 200.3a 143.0a 171.0a 147.5a
Orthene^
As-Needed 0.0a 7.5a 48.0a 117.5a 113.5a 230.3b 240.5a 218.5b 220.0b 199.5b
Temik^
As-Needed 0.0a 10.3a 53.3a 103.5a 145.8a 224.5b 232.8a 257.5b 231.5b 237.5b
Temik^
Full
Season 0.0a 8.0a 69.3b 136.8a 149.0a 229.0b 258.0a 231.5b 243.0b 207.5b
—  Means followed by the same letter vertically are not significantly different at the 0.05 level
according to the Duncan’s Multiple Range Test.
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Table 50.— Effect of "as-needed" vs. "full-season" Insecticide
regimes on yield. Northeast Research Station, 1984.











—  Lack of enough cotton to justify second harvest.
2 /—  Means followed by the same letter are not significantly different 
at the 0.05 level according to Duncan’s Multiple Range Test.
DISCUSSION
An economic threshold level of tarnished plant bugs and cotton 
fleahoppers, based on current LSU recomendations» was never reached 
during 1982, 1983, and 1984 when tests 1 through 4 were conducted. 
Thus, no early-season insecticide applications, other than the use 
of systemic insecticides (acephate, aldicarb) at planting for thrips 
and aphid control, were made in the "as-needed" treatment during any 
test. Both the "as-needed" and "full-season" control programs 
provided for intensive control of seedling pests (thrips, cotton 
aphids) and mid- to late-season cotton pests (Heliothis, boll 
weevil). Thus, the two treatments reflected differences in yield 
and maturity when the "full-season" program, in which early-seaon 
insects (tarnished plant bug, cotton fleahopper) were controlled, 
was compared with that of an "as-needed" program, in which low 
levels of early-season pests were ignored. However, it should be 
noted that Louisiana entomologists do recommend early-season control 
of tarnished plant bugs and cotton fleahoppers when infestation 
levels exceed 25 percent and cotton is not fruiting adequately.
Thrips Infestations
As stated earlier, F. fusca was the primary thrips species 
present during all four tests. Although population levels varied
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from one test to another, all tests had sufficient infestations to 
evaluate the effects of the systemic insecticides, aldicarb and 
acephate, on thrips control. During tests 2, 3, and 4, thrips 
infestations were heavy and thrips damage to seedling cotton as 
described by Eddy and Clark (1930), Eddy and Livingstone (1931), 
Gaines (1934), Watts (1936), and Newsom et al. (1953) was very 
obvious in the control plots. During all four tests, aldicarb and 
acephate treated cotton had significantly fewer thrips than 
untreated control plots. This is in agreement with previous reports 
which indicated that aldicarb and acephate applied to cotton at 
planting provided adequate control of thrips, Frankliniella spp. 
(Hopkins and Taft 1965; Watson 1965; Cowan et al. 1966; Davis et al. 
1966; Pfrlmmer 1966; Beckham 1970; Davis and Cowan 1972, 1974; Harp 
and Turner 1976; Williams et al. 1979a; Burris 1982, 1983; Kitten 
and Laster 1983). However, it should be noted that the effects of 
acephate applied at planting persisted for only 14 to 18 days after 
planting at which time an increase in thrips in the acephate seed 
treatment plots was observed. Aldicarb was found to suppress thrips 
for a period greater than 25 to 30 days after planting at which time 
thrips sampling was terminated since the plants in the aldicarb 
plots had outgrown the susceptible stage for tobacco thrips damage. 
Previous studies on thrips control with aldicarb at 0.67 kg/ha have 
demonstrated its effectiveness for more than 35 days after planting 
(Cowan et al. 1966; Davis et al. 1966; Davis and Cowan 1972, 1974; 
Harp and Turner 1976). This may be a possible reason for the 
significantly higher seasonal average numbers of thrips in acephate 
treated plots than aldicarb treated plots during tests 3 and 4.
92
Although acephate treated plots had more thrips than aldicarb 
treated plots during tests 3 and 4, adequate control was obtained 
and no visible differences in plant development were observed 
between the two treatments.
Cotton Aphid Infestations
Cotton aphid Infestations were present on seedling cotton only 
during tests 2 and 3. Cotton aphid control with aldicarb and 
acephate followed a trend similar to that of thrips. Aldicarb and 
acephate treated cotton had significantly fewer aphids than 
untreated control plots. Similar results were obtained by Rldgway 
and Gorzycki (1965), Davis et al. (1966), Hopkins and Taft (1966), 
and Burris (1983). Once again, aldicarb suppressed the aphid 
population for a longer period of time than acephate.
Plant Stand
Plant stand was not affected by the application of acephate or 
aldicarb applied at planting in any of the tests. These results are 
in general agreement with those reported by Cowan et al. (1966), 
Beckham (1970), Bariola et al. (1971), Davis and Cowan (1974), and 
Burris (1981, 1983) when aldicarb was applied at 1.1 kg/ha or less.
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Plant Height
Plant height was significantly taller in aldicarb and acephate 
treated plots than the untreated control plots during tests 2, 3, 
and 4. These results are in general agreement with those reported 
by Beckham (1970), Davis and Cowan (1974), Burris (1981, 1983), and 
Kitten and Laster (1983). The difference in height 4 weeks after 
emergence amounted to slightly more than an average of 7 centimeters 
per plant. Thrips treated plants were not only a little more than 7 
centimeters taller than untreated plants 4 weeks after emergence but 
were much more uniform in height. Uniformity of cotton due to 
thrips control has also been demonstrated by Newsom et al. (1953) 
and Watson (1965). This slight difference in height is probably of 
little importance as far as fruiting ability of the cotton plant. 
However, the greater height and uniformity in height of plants 
treated for thrips may be of considerable value in cultivation 
practices. This is especially true where post-emergence herbicides 
are used for weed control. Post-emergence herbicides can be applied 
earlier and with less chance of damage to the crop, thereby 
obtaining more effective weed control.
Plant height in test 1 was not significantly different between 
the treated and untreated control plots. However, the thrips 
infestation during the test was low and never exceeded 0.3 thrips 
per plant in the control plots. Previous studies indicated that 
heavy thrips infestations retarded growth of cotton (Eddy and 
Livingstone 1931, Newsom et al. 1953). Thus, with no thrips 
infestation high enough to suppress growth, no differences in plant
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height between treated and control plots were observed. However, 
during tests 2, 3, and 4, when thrips infestations were high, plant 
height was significantly greater in the aldicarb and acephate 
treated plots than control plots.
Tap Root Length
Tap root length was significantly greater in the aldicarb 
treated plots than acephate or control plots only during test 3. No 
significant differences in tap root length among treatments were 
observed in tests 2 or 4 although differences in plant height and 
leaf area were present. It stands to reason that if differences in 
plant height and leaf area were observed, differences in tap root 
length should also have been present. However, due to such ease in 
damaging the root system when taking the sample, an accurate 
measurement of the tap root length may not have been obtained.
Thus, the value of utilizing this variable as an Indicator of plant 
growth is questionable.
Leaf Area
Leaf area was significantly greater in the aldicarb and 
acephate treated cotton than untreated cotton during tests 2, 3, 
and 4. These results are in general agreement with previous reports 
(Harp and Turner 1976, Rummel and Quisenberry 1979, Burris 1981).
The untreated cotton suffered a 54, 69, and 64 percent reduction in 
leaf area 41 and 45 days after planting in tests 2, 3, and 4,
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respectively, when compared to the aldicarb treated cotton. During 
tests 2, 3, and 4, there was a 53, 37, and 58 percent reduction in 
leaf area,respectively, 41 to 45 days after planting when untreated 
cotton was compared to acephate treated cotton. This clearly 
indicates the effectiveness of thrips control on plant growth during 
heavy infestations. Neal and Newsom (1951) reported a 70 percent 
increase in leaf area in cotton treated for thrips compared to 
untreated cotton. However, it should be noted that within 3 weeks 
after discontinuation of leaf area sampling in tests 2, 3, and 4 
there was no visible indication of previous thrips damage based on 
presence of foliage in the untreated cotton when compared to treated 
cotton. However, untreated cotton plots appeared to have a greater 
number of multi-branch plants compared to treated cotton although a 
definite count was not made. It was not determined whether this was 
due solely to thrips damage or some other factor.
The acephate treated cotton suffered an average of 23 percent 
reduction in leaf area 41 to 45 days after planting when compared to 
the aldicarb treated cotton during tests 2, 3, and 4. This was 
probably due to the fact that acephate was effective against thrips 
for a shorter period of time than aldicarb. Thus a thrips 
infestation occurred earlier in acephate treated cotton than 
aldicarb treated cotton thereby causing a reduction in leaf area 
over that in the aldicarb treated cotton. However, this slight 
reduction in leaf area was not found to affect the acephate treated 
cotton during the remainder of the season.
Leaf area measurements in test 1 were not significantly 
different between treated and untreated cotton. However, as stated
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earlier, thrips infestation during this test never exceeded 0.3 
thrips per plant in the control plots. With such a low infestation, 
damage to seedling foliage did not occur and thus, no differences 
between treated and untreated cotton were observed.
Tarnished Plant Bug and Cotton Feafhopper Infestations
Tarnished plant bug and cotton fleahopper infestations combined 
were generally low during all four tests and never exceeded the 
Louisiana treatment threshold level. The maximum infestation levels 
in the "as-needed" plots were 22, 16, 8, and 7 per 100 sweeps in 
tests 1, 2, 3, and 4, respectively. Therefore, no early-season 
insecticide applications were made in the "as-needed" treatment for 
control of these cotton pests. Although sampling dates taken prior 
to Initiation of foliar insecticide in the "full-season" treatment 
for early-season pests control were limited, samples on the few 
dates counts were made showed no significant effect on tarnished 
plant bug and cotton fleahopper infestations by aldicarb applied at 
planting during tests 1, 2, and 3. However, during test 4, the 
Temik "as-needed" treatment which received aldicarb at planting and 
no early-season foliar insecticide had significantly fewer tarnished 
plant bug and cotton fleahoppers on June 14 and 21 as well as 
seasonal average when compared to the Orthene "as-needed" 
treatment. Previous reports had indicated that aldicarb applied to 
cotton provided control of Lygus spp. (Ridgway et al. 1966, Bariola 
et al. 1967) and cotton fleahoppers (Cowan et al. 1966, Davis et al. 
1966, Davis and Cowan 1972) for greater than 7 weeks after planting.
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However, a much higher rate of aldicarb was used and a longer 
sampling period after application was taken than in this study.
Thus, caution should be taken in interpretation of these results due 
to the short time period which was allowed for aldicarb to act alone 
on the infestation before initiation of foliar insecticide.
Cotton treated with acephate at planting was not found to 
significantly reduce the tarnished plant bug and cotton fleahopper 
infestation during any of the four tests for a period of up to 60 
days after planting. In fact, seasonal average tarnished plant bug 
and cotton fleahopper infestations were significantly higher in 
plots treated at planting with acephate than in control plots during 
tests 2, 3, and 4. This was probably due to control of thrips in 
the acephate treated plots which allowed the cotton to grow at a 
greater rate and produce squares earlier than in control plots 
damaged by thrips. Thus, tarnished plant bugs and cotton 
fleahoppers were more attracted to the acephate treated plots than 
control plots early in the season.
As would be expected, significantly fewer tarnished plant bugs 
and cotton fleahoppers were observed in the "full-season" plots 
after initiation of foliar insecticide (acephate) than in the 
untreated plots during all four tests. Since acephate adequately 
suppressed the tarnished plant bug and cotton fleahopper 
infestations, seasonal average numbers of these cotton pest were 
significantly lower in the "full-season" plots treated for 
early-season pest than in untreated plots.
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Predaceous Arthropod Populations
During sampling dates taken prior to initiation of foliar 
insecticide in the "full-season" treatment, predaceous arthropods 
were significantly lower in aldicarb treated cotton than untreated 
cotton in tests 1 and 2. However, no differences were observed in 
test 3. Once again, caution should be taken in Interpretation of 
these results due to such limited sampling dates and a short time 
period which was allowed for aldicarb to act alone on the predaceous 
arthropod populations. During test 4, aldicarb treated cotton which 
did not receive a foliar insecticide until mid-July did not differ 
significantly in the number of predaceous arthropods present when 
compared to untreated cotton. Thus, it appears that aldicarb at 
0.56 kg/ha in-furrow may produce a slight but insignificant 
reduction in predaceous arthropods. Similar results have been noted 
when dosages of aldicarb were applied in-furrow at less than 1.1 
kg/ha (Pfrimmer 1966). Previous studies have indicated that 
aldicarb drastically affected the predaceous arthropod population 
(Hopkins and Taft 1965, Ridgway et al. 1967, Coppedge et al. 1969, 
Bariola et al. 1971, Rummel and Reeves 1971, Davis and Cowan 1972, 
Boyd et al. 1973, Timmons et al. 1973, Davis and Cowan 1974, and 
Kinzer et al, 1977). However, these studies were conducted with 
rates of aldicarb 1.1 kg/ha or greater.
Cotton treated with acephate at planting produced no 
detrimental affects on predaceous arthropod populations. In fact, 
during tests 1, 2, and 3, seasonal average numbers of predaceous
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arthropods were significantly higher in cotton treated with 
acephate at planting than in untreated cotton.
As would be expected, significantly fewer predaceous arthropods 
were observed in the "full-season" plots after initiation of foliar 
insecticide (acephate) than in the untreated plots during all tests. 
Previous reports have also demonstrated the detrimental effects that 
acephate applied as a foliar spray have on predaceous arthropods 
(Ratchford 1982, 1983).
Heliothis Infestations
Heliothis infestations varied from one test to another but all 
tests had an infestation heavy enough to achieve the Louisiana 
economic threshold level in the "as-needed" treatment by the first 
of August. Thus, during all tests, insecticide control was 
necessary to suppress the Heliothis infestations in the "as-needed" 
treatment. The number of Heliothis eggs was not significantly 
different among treatments during any sampling date of any test. 
Heliothis (larvae) terminal and square infestations were found to 
develop an average of 13 days earlier in the "full-season" plots 
treated for early-season pests than in the "as-needed" and control 
plots. This was probably due to the reduction in Heliothis 
predators by early-season insecticide applications. Where Heliothis 
predators were allowed to flourish, the Heliothis infestations did 
not develop to damaging levels until later in the season. These 
results are in general agreement with several authors who reported 
an increase in Heliothis infestation with a corresponding decrease
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in predaceous arthropods (Newsom and Smith 1949, Isely 1950, Arant 
1951, Wille 1951, Brazzel et al. 1953, Lincoln and Leigh 1957, Boyer 
and Bell 1961, Boyer et al. 1962, van den Bosch and Stern 1962, 
Hopkins and Taft 1965, van den Bosch and Hagen 1966, Ridgway et al. 
1967, Lingren et al. 1968, Newsom and Brazzel 1968, Coppedge et al. 
1969, Bariola et al. 1971, Rummel and Reeves 1971, Boyd et al. 1973, 
Timmons et al. 1973, Johnson et al. 1976, and Kinzer et al. 1977). 
The development of a Heliothis infestation as indicated by square 
damage was not observed early in the season in "full-season1 and 
"as-needed" treatments. However, due to the nature of this study, 
Heliothis infestations were controlled in the "full-season" plots 
early in the season before any substantial square damage could 
occur. It should be noted, however, that once insecticide 
applications for Heliothis control were initiated in the "as-needed" 
treatment, virtually no significant differences in number of larvae 
in terminals and squares and Heliothis damaged squares occurred 
between the "full-season" and "as-needed treatment during any test 
for the remainder of the season. When the four tests were combined, 
an average of 9 and 5 insecticide applications (flucythrinate) for 
Heliothis control were made in the "full-season" and "as-needed" 
treatments, respectively. However, there was no significant 
difference in seasonal average number of larvae in terminals and 
squares or Heliothis damaged squares between the "full-season" and 
"as-needed" treatment during any test. Similar results were 
reported by Watson and Sconyers (1965) and Williams et al. (1979b) 
when organochlorine and organophosphate insecticides were used. 
Though infestation levels varied, the seasonal average number of
101
larvae in terminals and squares and Heliothis damaged squares was 
significantly higher in the control treatment than the "full-season" 
and "as-needed" treatment in all four tests. With the infestation 
levels encountered during these tests, this clearly demonstrates 
that by allowing the predaceous arthropods to suppress early-season 
infestations of Heliothis and applying insecticides "as-needed" 
based on a suitable threshold level, less insecticide is required to 
obtain sufficient Heliothis control.
Fruiting Counts
Fruiting counts made during the tests Indicated earlier square 
and bloom set in plots where plants were protected from thrips and 
cotton aphids during the seedling and early growth stages. In tests 
3 and 4, the number of squares per 4 meters of row on the first 2 
sampling dates was significantly higher in the acephate and aldicarb 
treated plots than control plots. In tests 2 and 3 bloom set was 
about 7 days earlier in the acephate and aldicarb treated plots than 
control plots. This was probably due to the control of thrips and 
cotton aphids which allowed the cotton to grow at a faster rate and 
therefore fruit earlier. Previous authors had reported earlier 
fruiting of cotton by controlling these cotton seedling pests (Watts 
1937; Gaines et al. 1947; Gaines and Wipprecht 1948, 1950; Arant 
1951; Hanna and Gaines 1952; Pfrimmer 1966; and Harp and Turner 
1976). Early square and bloom set was not observed during test 1, 
however, thrips and cotton aphid infestations were extremely low and 
did not suppress cotton growth to any extent. In test 3, square and
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bloom set was also found to be significantly earlier in the 
"full-season" plots treated during early fruiting with foliar 
insecticide (acephate) than "as-needed" plots which received no 
treatment at this time. This was probably due to control of 
tarnished plant bugs and cotton fleahoppers present in this test and 
is in agreement with an earlier study which demonstrated an increase 
in the number of squares produced and several days earliness in 
blooming due to control of tarnished plant bug infestations (Scales 
and Furr 1968).
Maturity and Yield
Percent maturity (percent of the total yield harvested at first 
harvest) was significantly larger in the "full-season" than control 
(test 2) or "as-needed" (test 3) plots. Once again, this was 
probably due to the control of early-season pests which allow 
earlier square set and ultimately, slightly earlier maturity of 
bolls. No difference in maturity was observed among treatments in 
test 1. However, in this test, early-season pest infestations were 
very low and square set was not affected in any of the treatments.
Total yield was not significantly different among treatments in 
test 1. However, there was a 3.1 and 19.0 percent increase in seed 
cotton over the control plots in the "as-needed" and "full-season” 
plots, respectively. Total yield was significantly lower in the 
control plots than "as-needed" or "full-season" plots during tests 
2, 3, and 4 with no significant difference between the latter two 
treatments. These results are in general agreement with previous
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studies made when "full-season" and "as-needed" insecticide regimes 
were compared using organochlorine and organophosphate insecticides 
(Gaines et al. 1947; Gaines and Wipprecht 1948, 1950; Walker et al. 
1950; Arant 1951; Hanna and Gaines 1952; Hanna and Mistrie 1953; 
Hanna 1954; Phillips and Clower 1961; Schuster 1964; Tugwell and 
Waddle 1964; Watson and Sconyers 1965; Melville et al. 1975;
Williams et al. 1979b; and Melville et al. 1982). Thus, it is 
evident that insecticide applications are necessary to obtain 
adequate yields if damaging pest populations develop. However, the 
use of a "full-season" insecticide regime or early-season 
insecticide applications, especially when insect pest threshold 
levels have not been reached, is questionable. When the four tests 
were combined, average seed cotton yield over the control treatment 
was 781 and 867 kg/ha in the "as-needed" (acephate seed treatment) 
and "full-season" (aldicarb in-furrow) insecticide regimes, 
respectively (Table 52). This gave an increase of 86 kg/ha of seed 
cotton using the "full-season" insecticide regime over the 
"as-needed" regime. However, an average of 6.0 and 11.5 insecticide 
applications were made in "as-needed" and "full-season" regimes, 
respectively (Table 51). The operating cost of a high-clearance 
sprayer excluding insurance and depreciation was estimated at 
$1.98/ha (Carville 1984). Thus, average application equipment cost 
was estimated at $11.88/ha and $22.72/ha for the "as-needed" and 
"full-season" regimes, respectively (Table 51). Average insecticide 
cost based on 1984 prices was found to be $76.79/ha and $163.20/ha 
for the "as-needed" and "full-season" regimes, respectively. 
Therefore, average total cost of insect control (application
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Table 51.—  1984 Insecticide cost per hectare, Four test average. 
Macon Ridge and Northeast Research Station, 1982-1984.
Insecticides As-Needed treatment Full-Season treatment






1 6.92 0 0.00
0 0.00 1 17.54
0 0.00 3.5 20.16
5 57.70 9 103.86









1 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg of 
cotton seed at $6.92/ha/application.
—  aldicarb applied in-furrow @ 0.56 kg/ha at $17.54/ha/application.
—  acephate (Orthene^ 75 S) applied @ 0.28 kg/ha at 
$5.76/ha/application.
—  flucythrinate applied @ 0.045 kg/ha at $11.54/ha/application.
5 /—  azinphosmethyl applied @ 0.14 kg/ha at $5.41/ha/application.
—  Operating cost of the high-clearance sprayer estimated at 
$1,98/ha/application.
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Table 52.—  Economic analysis of ’’as-needed" and "full-season" 
insecticide regimes, Four test average. Macon Ridge Branch and 
Northeast Research Station, 1982-1984.
. , Increase 

















—  Seed cotton in kg/ha.
—  Assume $1.56/kg ($0.70/lb) of lint cotton and 33% lint turn out. 
3 /—  Basses on 1984 insecticide prices + $1.98/ha for high-clearance 
sprayer operating cost.
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equipment cost + insecticide cost) was estimated at $88.67/ha and 
$185.92/ha for the "as-needed” and "full-season" regimes, 
respectively (Table 51). With a selling price of $1.56/kg of lint 
cotton and assuming 33% lint turn-out, the average dollar value gain 
over the control treatment was $402.06/ha and $446.33/ha for the 
"as-needed" and "full-season" regimes, respectively (Table 52).
This indicates an average increase of $44.27/ha in the "full-season" 
regime over the "as-needed" regime. However, when the average 
dollar value net gain over insecticide cost was calculated, the 
"as-needed" and "full-season" regimes had a return over insecticide 
cost of $313.39/ha and $260.41/ha, respectively (Table 52).
Although more cotton was produced in the "full-season" than 
"as-needed" regime, higher cost of insect control in the 
"full-season" regime reduced average net gain over insecticide cost 
below that of the "as-needed" regime. Thus, a $52.98/ha increase in 
average dollar value net gain over insecticide cost over the control 
treatment was observed in the "as-needed" over "full-season" regime. 
It should be noted that by using an "as-needed" regime, a crop 
consultant is required and his fee of approximately $17.15/ha 
($7.00/a) will reduce the net gain in the "as-needed" over 
"full-season" regime. However, the "as-needed" regime will still 
give a substantial increase in net gain over the "full-season" 
regime. This does not mean that certain insecticides, such as 
aldicarb, should not be employed in the "full-season" regime. 
However, it does indicate that by utilizing sound integrated pest 
management concepts such as the use of naturally occurring 
predaceous arthropods and insecticides only after the economic
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threshold has been reached, maximum net profit can be obtained with 
minimal insecticide applications. By reducing the number of 
insecticide applications, there is less chance of a secondary pest 
outbreak, a reduction in detrimental effects to the environment, a 
reduction in selection pressure on the pests which will prolong the 
development of resistance, and a reduction in insect control cost.
CONCLUSIONS
Based on the data obtained in the studies reported herein, the 
following conclusions can be made:
1. Aldicarb applied in-furrow at the rate of 0.56 kg/ha gave good 
control of tobacco thrips and cotton aphids for a period 
greater than 25 days after planting.
2. Acephate applied as a seed treatment at the rate of
4 g/kg of cotton seed gave good control of tobacco
thrips and cotton aphids for a period of about 15 days after 
planting.
3. Aldicarb applied in-furrow at a rate of 0.56 kg/ha and acephate
applied as a seed treatment at the rate of 4 g/kg of
cotton seed did not significantly (F>0.05) affect the cotton 
plant stand when applied with terraclor + terazole at a rate of
1.1 + 0.28 kg/ha.
4. Aldicarb applied in-furrow at a rate of 0.56 kg/ha and acephate 
applied as a seed treatment at a rate of 4 g/kg of
cotton seed significantly (P<0,05) increased cotton plant 
height and leaf area 40 to 45 days after planting over the 
control when moderate to high tobacco thrips infestations were 
present.
5. Aldicarb applied in-furrow at a rate of 0.56 kg/ha gave some 
control of tarnished plant bugs and cotton fleahoppers during 
the early developmental stages of the plant.
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6. Acephate applied as a seed treatment at a rate of
4 g/kg of cotton seed did not significantly (P>0,05) 
affect the tarnished plant bug and cotton fleahopper 
infestation level.
7. Repeated applications (3 to 5) of acephate applied as a foliar 
spray at a rate of 0.28 kg/ha significantly (P<0.05) reduced 
the tarnished plant hugs and cotton fleahoppers below that of 
the control.
8. Aldicarb applied in-furrow at a rate of 0.56 kg/ha and acephate 
applied as a seed treatment at a rate of 4 g/kg of
cotton seed produced only a slight reduction in the predaceous 
arthropod complex.
9. Repeated applications (3 to 5) of acephate applied as a foliar 
spray at a rate of 0.28 kg/ha significantly (P<0.05) reduced 
the predaceous arthropod complex.
10. Heliothis larvae infestations of terminals and squares were
found to develop about 13 days earlier in the "full-season" 
treatment, which received early-season insecticide 
applications, than "as-needed" or control treatments, which did 
not receive early-season insecticide applications. Heliothis 
square damage was not significantly (P>0.05) different between 
the "full-season" and "as-needed" treatments. However due to 
the nature of this study, Heliothis infestations were 
controlled in the "full-season" treatment early in the season 
before any substantial damage occurred.
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11. Square and bloom set was about 7 days earlier in treatments 
which received insecticide applications at planting for control 
of cotton seedling pest (tobacco thrips, cotton aphids).
12. Yield of the "full-season" treatment, which received an average 
of 3 early-season insecticide applications plus an average of 9 
late season insecticide applications made on a 6-7 day schedule 
throughout the season, did not significantly (P>0.05) differ 
from the "as-needed" treatment which received 1 early-season 
insecticide application (acephate seed treatment) and an 
average of 6 late season Insecticide applications. Although a 
higher yield was obtained in the "full-season" than "as-needed" 
plots, a greater monetary net gain over insecticide costs
was obtained in the "as-needed" than "full-season" plots due to 
higher insect control cost in the "full-season" plots.
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PART XX
INTRODUCTION
Aerial ultra-low-volume (ULV) application of insecticides for 
insect control has received considerable attention in recent years. 
This method of application, as presently employed, involves 
substituting vegetable (cottonseed or soybean) oil for water as the 
insecticide carrier and reducing the volume of spray applied. 
Conventional application rates of water based sprays, generally range 
from 9.34-28.02 1/ha (1-3 gal/a) while ULV oil sprays are normally 
applied at 2.34-4.68 1/ha (1-2 qt/a). Vegetable oil possesses 
several properties that appear to offer advantages over water as a 
carrier for the application of insecticides. Some potential 
advantages of ULV vegetable oil sprays Include: (1) less droplet 
evaporation allowing more uniform coverage (Bode and Butler 1981); 
(2) better penetration of insecticide into plant canopy due to 
smaller droplet size (Cook 1981); (3) more uniform droplet size 
(McDaniel et al. 1983); (4) decrease in drift due possibly to less 
evaporation of spray droplets (Brazzel et al. 1968, Hopkins and 
Taft 1971, McDaniel et al. 1983); (5) Increased insect control and 
rate of absorption Into the plant due to an increased spread factor 
(King 1983); (6) longer residual effect allowing possible extension 
of application intervals and therefore fewer applications of 
insecticides (Nemec and Adkisson 1966, Awad et al. 1967, Saad et al.
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1980, Cook 1981, Coburn 1983, and Dale 1983); (7) possibility of 
reduction in insecticide rate due to increased amounts of 
insecticide reaching the target and longer residual; (8) elimination 
of water pH problems (Moore 1983); and (9) increased efficient use 
of the aircraft due to lighter payloads and less ferrying time 
(Rester 1983).
The major disadvantage in using vegetable oil as an insecticide 
carrier is the added expense. Precise calibration and accurate 
application are essential and probably more critical than with the 
conventional water-based sprays due to the reduced volume of 
oil-based sprays. Also, droplet size control is more critical with 
oil-based sprays. Spray droplets that are too large will not 
provide adequate coverage, while spray droplets that are too small 
tend to Increase drift problems.
A 9.34 1/ha formulation consisting of 2.34 liters of vegetable 
oil plus 7.02 liters of water, has also been considered as a 
insecticide carrier. This method of application has the advantage 
of Increasing the volume applied per hectare while retaining the 
benefits of the vegetable oil. However, a surfactant must be added 
to facilitate emulsificatlon of the oil in the water. This requires 
more labor by the applicator when mixing the insecticide and 
increases the cost of application.
During the summers of 1983, two field studies were conducted in 
Tensas Parish, Louisiana to compare 2.34 1/ha (1 qt/a) of vegetable 
(cottonseed) oil, 9.34 1/ha (1 gal/a) of vegetable oil + water, and 
18.68 1/ha (2 gal/a) of water as insecticide carriers applied by 
air. In 1984, one field study was conducted to compare 2.34 1/ha
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(1 qt/a) of vegetable oil and 18.68 1/ha (2 gal/a) of water as 
insecticide carriers applied by air. Specific objectives of these 
studies were: (1) to compare the biological performance of
cypermethrln applied by airplane in vegetable oil, vegetable oil + 
water, and water as insecticide carriers on cotton insect pests; (2) 
to compare cotton yields following aerial application of 
cypermethrin in vegetable oil, vegetable oil + water, and of water 
as insecticide carriers; and (3) to compare the droplet spectrum of 




The term ultra-low-volume (ULV) is used when the total volume 
of insecticide carrier applied per hectare is 4.68 liters or less 
(Gilliland 1968). This term was first used in the late 1950's by 
workers in Africa for concentrated sprays of dieldrin, aldrin, and 
BHC which were applied using an exhaust-nozzle spray system to 
control the desert locust, Schistocerca gregaria (Forskal) (Sayer 
1959). Sayer concluded that drift spraying with very fine drops of 
concentrated nonvolatile oil solutions of a persistent insecticide 
produced sufficiently toxic deposits on vegetation to control the 
locust.
These results stimulated research in the area of ULV for 
control of insect pests In the United States during the early 
1960's. Effective use of ULV sprays of technical insecticides In 
the United States was first demonstrated by Messenger (1963) and 
Skoog et al. (1965). They obtained satisfactory control of several 
species of western grasshoppers with technical malathion applied by 
air at rates from 6-12 fl oz/a. Technical malathion applied by 
airplane at 8 fl oz/a for control of horn flies, Haematobia irritans 
(L.), and face flies, Musea autumnalis DeGeer, on pasturing beef 
cattle was effective for a period of 7 days (Dobson and Sanders 
1965). Aerial application of technical malathion at 3.2-8 fl oz/a 
gave good control of the cereal leaf beetle, Oulema melanopus (L.)
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(Messenger 1964, Wilson et al. 1965).
The first experiments in which ULV sprays were tested for 
control of the boll weevil, Anthonomus grandis Boheman, Indicated 
that technical malathion at rates as low as 9 fl oz/a provided 
control in mid-summer comparable to that obtained with conventional 
water-emulsion sprays of azinphosmethyl at 0.25 lb/a or methyl 
parathlon at 0,5 lb/a of active toxicant (Messenger 1964, Burgess 
1965). The application of ULV technical malathion at 8, 12, and 16 
fl oz/a was as effective against the boll weevil as the standard 
application of methyl parathion at the rate of 0.4 lb/a in 2 gallons 
of water (Cleveland et al, 1966). ULV methyl parathion at the 
1.0-1.5 lb/a rate in 32-40 ounces of oil/a gave control of Heliothis 
spp. and boll weevils similar to that of the conventional 
water-based sprays (McGarr and Wolfenbarger 1968). Nemec and 
Adkisson (1966) reported that ULV sprays of certain insecticides 
were as effective as conventional water emulsion sprays in 
laboratory tests for controlling the cotton bollworm, Heliothis zea 
(Boddie), tobacco budworm, H. virescens (F.), and boll weevil. They 
concluded that any insecticide that was effective for boll weevil 
control when applied as a water emulsion spray could also be used as 
a ULV spray without a loss of efficiency. Several other studies 
have also demonstrated the effectiveness of various insecticides 
(azinphosmethyl, methyl parathion, malathion) applied ULV to cotton 
for boll weevil and Heliothis control (Adkisson et al. 1965, 1966; 
Clower et al. 1966; Adair et al. 1967; Beckham and Tippins 1967; 
Hopkins and Taft 1967; Lloyd et al. 1967; Cowan and Davis 1968; Taft
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et al. 1969; Beckham 1970; Burt et al. 1970; Gilliland et al. 1971; 
Lloyd et al. 1972; Scott and Lloyd 1975; and Jany 1983).
In more recent years, the pyrethroids have been evaluated using
2.34 1 of vegetable oil/ha as the carrier. Based on Heliothis 
square damage, fenvalerate applied in vegetable oil was more 
effective than in water at the low (0.0375 and 0,05 lb/a) rates, 
however at higher rates (0.1 and 0.2 lb/a), no differences were 
observed (Sckerl 1982). There was also no difference in yield 
between the oil- and water-based sprays. Permethrin at a rate of 
0.1 lb/a produced similar if not better control of Heliothis spp. 
and boll weevil infestations when it was applied by air ULV in 1 
quart of vegetable oil/a than in water at the conventional rate of 1 
gallon/a (Clower et al. 1982). Permethrin in a similar oil ULV 
application gave a 25 percent increase in boll weevil control and a 
19 percent increase in Heliothis control over the conventional water 
carrier (King 1982). ULV applied permethrin in vegetable oil had 
significantly fewer seasonal average Heliothis larvae/100 plants and 
damaged squares/100 plants when compared to the 2-3 gallon/a water 
spray, but again, there was no significant difference in yield 
(Hatfield et al. 1983).
There are several possible explanations as to why some previous 
studies have obtained more effective control of insect pests when 
insecticides were applied in oil-based rather than water-based 
sprays. The biological performance of insecticide sprays is 
increased with a reduction in droplet size within certain limits 
(Isler 1966, Leeper 1967, and Shankland and Tucker 1980). This is 
due to a greater number of droplets being produced and therefore,
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better coverage and canopy penetration of the host plant. This 
could possibly enhance the effectiveness of oil-based sprays.
Smith and Burt (1970) found that ULV oil-base spray droplets 
having diameters greater than 140 u In size could be deposited 
consistently within the cotton canopy. Other studies also indicated 
the ideal droplet size for insect control using oil-based sprays to 
be in the range of 140-200 u (Smith et al, 1975, King 1983, Lewis 
1983, and Crumby 1984). However, Himel and Moore (1969) found that 
the maximum diameter for effective spray droplets in oil-based 
sprays was less than 50 u and that droplets larger than 100 u had no 
substantial efficiency in delivery of insecticides. Harrison (1979) 
Indicated several advantages of ULV oil-based spray droplets 50 u or 
smaller in size. Only these very fine droplets appear to be 
effective in controlling insects with short residual insecticides. 
Since coverage is primarily a function of numbers of impinging 
droplets and the fact that a reduction in droplet size by half will 
increase droplet numbers by 8 fold, smaller droplets would be an 
effective way to increase coverage and canopy penetration provided 
these droplets were large enough to impinge on the leaf surface. 
Finally, small droplet sprays are more likely to be deposited on the 
under side of cotton foliage, on terminal buds, and in closed 
squares where most of the cotton pest are located. However, very 
small spray droplets are more susceptible to drift and may fail to 
deposit in the target area.
Laboratory and field tests of the spread factors of soybean 
oil, cottonseed oil, and water solutions on cotton foliage revieled 
a 3-4, 5-6, and 10 fold expansion, respectively, in the size of
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droplets at the time they made contact with the cotton leaf (King 
1982). The increased expansion associated with soybean and 
cottonseed oil may enhance the effectiveness of oil-based 
insecticide sprays.
Several studies have indicated an increase in residual toxicity 
of insecticides when applied in an oil-based spray. Permethrin 
applied in a water emulsion spray had 40 percent degradation after 
48 hours, but no degradation was observed when applied in a 
cottonseed oil-based spray (Dale 1983). Several other pyrethroid 
and organophosphorus insecticides were also found to degrade at a 
slower rate when applied in oil-based sprays. This increase in 
residual was attributed to cottonseed oil acting as a shield against 
the sun thereby reducing volatility and photodecomposition.
Undiluted technical malathion applied ULV had longer residual 
toxicity than did the conventional EC formulation of the same 
insecticide ( McCuaig 1966, and Nemec and Adkisson 1966). ULV 
formulation of technical malathion persisted longer than the 
emulsifiable concentrate of malathion in water with a half-life 
value of 4.6 and 2 days, respectively (Awad et al. 1967).
Likewise, ULV formulations were effective for control of Earias 
insulana (Boisduval) and Heliothis armigera Hubner for up to 10 days 
after application, while EC formulations lost residual control after 
7 days (Saad et al.). Thus, an increase in insecticide residual 
toxicity may increase the effectiveness of oil-based sprays.
MATERIALS AND METHODS
During the summers of 1983 and 1984, three large outfield test
were conducted in order to evaluate the performance of cypermethrin 
R R(Cymbush and Ammo ) for cotton insect control under producer 
management conditions in a season long program involving the use of 
water, vegetable oil, and a combination of the two as the 
insecticide carrier applied by airplane.
P
Test 1: Cypermethrin (Ammo ) ULV Biological Efficacy Study, 1983
Test 1 was conducted in Tensas Parish about 6.5 km northwest of 
Waterproof, Louisiana during the summer of 1983. Plots ranged from 
2,4 to 14.6 hectares in size within the test fields and the total 
test area involved 116 hectares of Delta Pine Land 41 variety 
cotton. Ammo was used as the source of cypermethrin and applied by 
air in three treatments as follows: (1) 0.067 kg/ha Ammo plus
vegetable (cottonseed) oil to make 2.34 liters total volume/ha; (2)
0.067 kg/ha Ammo plus 2.34 liters vegetable (cottonseed) oil 
containing 7% wt/wt emulsifier (Triton N-57) plus water to make
9.35 liters total volume/ha; (3) 0.067 kg/ha Ammo plus water to 
make 18.68 liters total volume/ha (conventional aerial spray 
method). In this test, the three treatments were replicated five 
times in a randomized block design. Plane swaths within each
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treatment were flagged with color-coded markers to facilitate 
uniform coverage of insecticide and to aid in treatment 
identification.
Treatments were initiated on July 30, when 5 percent of the 
squares that were one-third grown or larger were damaged by 
Heliothis spp. and live larvae were present in the field, and 
continued on an "as-needed" basis throughout the season. Table 53 
list the dates of applications made throughout the study.
Dicrotophos was applied on August 19 at a rate of 0.17 kg/ha in 
water for cotton aphid, Aphis gossypii Glover, control.
Test 2: Cypermethrin (Cymbush^) ULV Biological Efficacy Study, 1983
Test 2 was conducted in Tensas Parish about 13 km north of 
Waterproof, Louisiana during the summer of 1983. Plots ranged from 
5 to 20 hectares in size within the test fields and the total test 
area involved 120 hectares of Delta Pine Land 41 variety cotton. 
Cymbush was used as the source of cypermethrin and applied in the 
same three treatments as described in the previous test with a 
slight modification. A second formulation designed for application 
with oil only and containing no emulsifier was used in the 
vegetable oil treatment while a conventional EC formulation was used 
for the two treatments containing water. In this test, the three 
treatments were replicated three times in a randomized block design. 
Plane swaths within each treatment were flagged in a manner similar 




53.— Insecticide applications, cypermethrin 
test. Tensas Parish, LA. 1983.
(AmmoR) ULV
Date Treatment
Oil-/ 2/Oil + Watei>- Water^
7/30^ A A A
8/4 A A A
8/9 A A A
8/14 A A A
8/19 B B B
8/22 C C C
8/27 A A A
9/2 A A A
A cypermethrin applied @ 0.067 kg/ha.
B dicrotophos applied @ 0.17 kg/ha in 18.68 1 of water/ha.
C cypermethrin applied @ 0.045 kg/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
2 1—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt eraulsifer 
(Triton N-57) + water applied at 9.34 1 total volume/ha.
3/—  Insecticide + water applied at 18.68 1 total volume/ha.
4/—  First application made on 3 replications only.
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Treatments were initiated on August 4, when 5 percent of the 
squares that were one-third grown or larger were damaged by 
Heliothis spp. and live larvae were present in the field, and 
continued on an "as-needed" basis throughout the season. Table 54 
list the dates of applications made'throughout the season. 
Chlorpyrifos and azinphosmethyl were applied for spider mite, 
Tetranychus spp., and boll weevil control, respectively.
D
Test 3; Cypermethrin (Ammo ) ULV Biological Efficacy Study, 1984
Test 3 was conducted in the same location as test 2 during
1984. Plots ranged from 6 to 35 hectares in size within the test
fields and the total test area involved 108 hectares of Delta Pine
Land 41 variety cotton. Ammo was used as the source of
cypermethrin and applied in two of the three previous treatments as
£
follows: (1) 0.067 kg/ha Ammo plus vegetable oil to make 2.34
p
liters total volume/ha; (2) 0.067 kg/ha Ammo plus water to make 
18.68 liters total volume/ha. The test consisted of six 
replications of the two randomized treatments. Swaths within each 
treatment were flagged in a manner similar to that of test 1.
Treatments were Initiated on July 9, when square damage by 
Heliothis spp. exceeded the 5 percent threshold level and live 
larvae were present in the field, and continued on an "as-needed" 
basis throughout the season. Table 55 list the dates of 
applications made throughout the study. Malathion (Cythion ) was 




54.— Insecticide applications, cypermethrin 
test. Tensas Parish, LA. 1983.
(Cymbush^) ULV
Date Treatment
Oil— ^ 2/Oil + Water— Water^
8/4 A A A
8/9 A A A
8/14 A A A
8/19^ B B B
8/23 AB AB AB
8/30 A A A
9/9 C C C
A cypermethrin applied @ 0.067 kg/ha.
B chlorpyrifos applied @ 0,56 kg/ha.
C azinphosmethyl applied @ 0.28 kg/ha in 2,34 1 vegetable oil /ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
2/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer
(Triton N-57) + water applied at 9.34 1 total volume/ha.
3/—  Insecticide + water applied at 18.68 1 total volume/ha.
—  Application made in 9.34 1 of oil + water/ha.
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Table 55.— Insecticide applications, cypermethrin (Ammo ) ULV 












A malathlon applied @ 0.99 kg/ha in 2.34 1 vegetable oil/ha,
B cypermethrln applied @ 0.067 kg/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volurae/ha. 
2/—  Insecticide + water applied at 18.68 1 total volume/ha.
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for control of tarnished plant bugs, Lygus lineolaris (Palisot de 
Beauvious), and boll weevils, respectively.
Aircraft Application Equipment
Two Cessna Ag. Husky airplanes were used to spray the
respective treatments. With the aide of Mr. Daryl Rester, Louisiana
Cooperative Extension Service Engineering Specialist, one aircraft
was calibrated to deliver 2.34 1/ha vegetable oil-based spray while
an identical aircraft was equipped with a modified spray boom
calibrated to deliver 9.35 1/ha oil plus water-based spray, or with
minor adjustments, 18.68 1/ha conventional water-based spray. The
aircraft which delivered the 9.35 and 18.68 1/ha spray was equipped
£
with 28 and 56 MulteeJet D4-46 spray nozzles, respectively, 
directed down and back 45°, 14 and 28 nozzles under the right and 
left wing, respectively. Operating pressure was maintained at 2.8 
kg/cm2 (40 psi) with a swath width of 18.3 meters ( 60 feet). The 
aircraft which delivered the 2.34 1/ha vegetable oil spray was 
equipped with 19 TeeJet 8002E spray nozzles directed down and back 
30°, 10 nozzles under the right wing and 9 nozzles under the left 
wing. Operating pressure was maintained at 2.3 kg/cm2 (32 psi) with 
a swath width of 21.3 meters (70 feet). Both aircraft operated at 
an air speed of 193.1-201.3 km/hr (120-125 mph).
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Heliothis and Boll Weevil Infestation Counts
Cotton pest populations were monitored on a twice-weekly basis. 
Sampling data included the number of Heliothis larvae and live boll 
weevil adults present in or on squares, the number of Heliothis and 
boll weevil damaged squares, and the number of Heliothis eggs and 
live larvae present in plant terminals. Terminal counts were made 
by visual examination of the top five centimeters of the plant 
terminal. Fifty plant terminals and squares were examined at two 
random locations within the middle two spray swaths of each plot.
No effort was made in the field to distinguish between Heliothis 
spp. (cotton bollworms and tobacco budworms). Larvae of these two 
species were combined and referred to as "Heliothis11.
Yield
Yield data in test 1 was obtained by mechanically harvesting 
approximately 0.2 hectares (0.5 acres) from the middle of each plot 
with a International Harvester 782 series cotton picker on October 
15 and November 12. Lint turn-out was determined by ginning seed 
cotton hand picked from 50 consecutive open bolls in four locations 
in each plot on October 14 and November 11. With the knowledge of 
lint turn-out and amount of seed cotton/ha, total lint/ha yield 
estimates were made for the5 respective treatments. Yield data in 
tests 2 and 3 were obtained by mechanically harvesting the entire 
plots with a International Harvester 782 series cotton picker. Seed
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cotton was commercially ginned and the amount of lint cotton/ha was 
determined.
All data collected during tests 1 and 2 were subjected to 
analysis of variance using the General Linear Models Procedure of 
Statistical Analysis System (SAS). Means were separated by the 
Duncan's Multiple Range Test at the 0.05 level of significance.
Data collected during test 3 were subjected to a paired t test 
(Snedecor and Cochran 1980) using the General Linear Models 
Procedure of SAS and means were separated at the 0.05 level of 
significance.
Droplet Spectrum Study
Concurrent with the cypermethrln biological evaluation 
described in test 2, studies were conducted to determine certain 
characteristics of the droplet spectra associated with the 3 
insecticide carrier treatments. With the aid of Mr. Daryl Rester, 
Louisiana Cooperative Extension Service Engineering Specialist, 
aerial spray droplet samples for each of the three treatments were 
taken on August 23, 1983. Special 10.2 i: 12.7 centimeter Krome 
Kote cards were placed on metal stakes, each containing clips to 
hold the cards. Ten stakes were placed near the center of each plot 
within the canopy at five row intervals in a line perpendicular to 
the line of flight so that an area extending over 50 rows in width 
was sampled. Individual cards were positioned on the stakes so that 
the uppermost card was about equal to the height of the nearby plant
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terminals and fully exposed. The second card was positioned within
the plant canopy at approximately the midpoint of plant height. The
bottom card was located at the soil surface in the drill center. A
Rpurple dye, Ag-mark P-2, was then added to the spray solution and 
applied along with the insecticide in the respective treatments.
All treatments were applied between 3 and 6 P.M. under calm 
conditions. Cards were removed from the plots Immediately after the 
final treatment before dew was present and brought back to Baton 
Rouge where they were processed through the image analyzer as 
described by Sistler et al. (1982).
All data collected were subjected to analysis of variance using 
the General Linear Models Procedure of SAS. Means were separated by 
the Duncan's Multiple Range Test at the 0.01 level of significance.
RESULTS AND DISCUSSION 
Test li Cypermethrln (Ammo ) ULV Biological Efficacy Study, 1983
During the course of this study, the Heliothis Infestation was 
low and both Heliothis larvae and damaged squares never exceeded 5 
percent. In addition to the 7 applications of cypermethrln made 
throughout the season, an application of dicrotophos at 0.17 kg/ha 
in 18.68 1/ha of water was made on August 22 for cotton aphid 
control since cypermethrln was not controlling this pest and 
populations were increasing to damaging levels.
In general, cypermethrln at a rate of 0.067 kg/ha produced 
similar control of Heliothis spp. and boll weevil infestations when 
It was applied in vegetable oil (ULV), in vegetable oil + water, and 
in water (Table 56). Heliothis eggs/100 terminals and larvae/100 
squares were not significantly different among treatments during any 
sampling date (Appendix Table 29 and 31). Although significantly 
fewer Heliothis larvae/100 terminals was observed In the 2 
treatments which contained vegetable oil than the water treatment 
during one sampling date (August 25) (Appendix Table 30), the 
seasonal average of Heliothis larvae/100 terminals was not 
significantly different among treatments (Table 56). However, when 
Heliothis terminal and square larvae were combined, the 2 treatments 
which contained vegetable oil had significantly fewer Heliothis
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Table 56.— Seasonal average Heliothis and boll weevil infestation levels, cypermethrln (Ammo )





















Water^ 4.7 1.3 0.6 2.0 1.6 4.7
011 +4/ Water- 5.7 0.9 0.2 "ki.i 1.1 3.3
011—^ 5.0 0.8 0.4 *1.2 1.1 3.5
—  Average of 10 sampling dates made from July 29 to September 7.
— cypermethrin (0.067 kg/ha) applied on 7/30, 8/4, 8/9, 8/14, 8/27, and 9/2.
cypermethrin (0.045 kg/ha) applied on 8/22.
dicrotophos (0.17 kg/ha) applied in 18.68 1/ha of water on 8/19.
3/— Insecticide + water applied at 18.68 liters total volume/ha.
—  Insecticide + 2.34 liters vegetable oil containing 7% wt/wt emulsifier (Triton N-57)
+ water applied at 9.34 liters total volume/ha.
5/—  Insecticide + vegetable oil applied at 2.34 liters total volume/ha.
* Significantly different at the 0.05 level according to Duncan s Multiple Range Test.
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larvae than the water treatment during the August 25 sampling date 
(Appendix Table 32) and for the seasonal average (Table 56).
Percent Heliothis damaged squares were also significantly lower in 
the 2 treatments containing vegetable oil than the water treatment 
on September 7 (Appendix Table 33). However, square damage for all 
other sampling dates and for the seasonal average were not found to 
differ significantly. Percent boll weevil damaged squares were not 
significantly different among treatments during any sampling date or 
seasonal average (Table 56). Although the treatments which 
contained vegetable oil appeared to give slightly better control of 
Heliothis, no significant differences in yield or maturity were 
observed among treatments (Table 57).
Test 2; Cypermethrin (CymbushR) ULV Biological Efficacy Study, 1983
The Heliothis infestation was also low during the course of 
this study, and both Heliothis larvae and damaged squares never 
exceeded 5 percent. In addition to the 5 applications of 
cypermethrin made throughout the season, 2 applications of 
chlorpyrifos at a rate of 0.56 kg^ha on August 19 and 23 and a
application of azinphosmethyl at a rate of 0.28 kg/ha on September 9
were made for control of spider mitps and boll weevils, 
respectively.
Cypermethrin at a rate of 0.067 kg/ha gave good control of 
Heliothis spp. and boll weevil infestations with all 3.modes of 
application, Heliothis eggs/100 terminals, larvae/100 terminals,
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Table 57.— Yield data, cypermethrin (Ammo ) ULV efficacy study. 
Tensas Parish, LA. 1983.
Treatment Lint Cotton (kg/ha)
First Harvest 
(10/15)
Second Harvest Total 
(11/12)
4/% Maturity^-
Water^ 690 189 a 879 a 78.5 a
0il +2/ Water— 660 a 145 a 805 a 81.9 a
011^ 634 a 163 a 797 a 79.5 a
~  Insecticide + water applied at 18.68 1 total volume/ha.
2/— Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer 
(Triton N-57) + water applied at 9.34 1 total volume/ha.
3/—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
4/—  Reflects the percent of total crop harvested during first harvest. 
5/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan’s Multiple Range 
Test.
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larvae/100 squares, total larvae/100 observations, and percent boll 
weevil damaged squares were not significantly different among 
treatments during any observation date or seasonal average (Table
58). Significantly fewer Heliothis damaged squares were observed in 
the vegetable oil (ULV) treatment and vegetable oil + water 
treatment than in the water treatment on September 6 (Appendix Table 
39). All other sampling dates and seasonal averages were not 
significantly different among treatments. Yield and date of 
maturity were not significantly different among treatments (Table
59).
Test 3: Cypermethrin (Ammo ) ULV Biological Efficacy Study, 1984
During the 1984 season, a moderate Heliothis infestation 
occurred with levels much higher than the previous year. In 
addition to the 7 applications of cypermethrin made throughout the 
season, 2 applications of malathion at 0.99 kg/ha in vegetable oil 
were made on July 3 and July 28 for control of tarnished plant bugs 
and boll weevils, respectively.
Cypermethrin at a 0.067 kg/ha rate gave similar control of 
Heliothis spp. and boll weevil infestations when it was applied in 
vegetable oil (ULV) and in water (Table 60). Heliothis eggs/100 
terminals were significantly lower in the vegetable oil treatment 
than the water treatment on August 17, but all other sampling dates 
and seasonal average were not significantly different between 
treatments (Appendix Table 41). Heliothis larvae/100 terminals and 
squares were not significantly different between treatments during
Table 58.— Seasonal average Heliothis and boll weevil infestation levels, cypermethrin





















Water^ 5.8 0.4 0.4 0.8 2.7 2.0
0il +4/ Water- 4.0 0.5 0.1 0.6 2.4 2.1
Oil—^ 4.9 0.2 0.1 0.3 1.7 1.8
— Average of 7 sampling dates made from August 5 to September 6.
~  cypermethrin (0.067 kg/ha) applied on 8/4, 8/9, 8/14, 8/23, and 8/30.
3/—  Insecticide + water applied at 18.68 liters total volume/ha.
—  ̂Insecticide + 2.34 liters vegetable oil containing 7% wt/wt emulsifier (Triton N-57) 
+ water applied at 9.34 liters total volume/ha.
—  ̂Insecticide + vegetable oil applied at 2.34 liters total volume/ha.
* Significantly different at the 0.05 level according to Dundan s Multiple Range Test.
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Table 59.— Yield data, cypermethrin (Cymbush ) ULV efficacy study. 
Tensas Parish, LA. 1983.
Treatment Lint Cotton (kg/ha)
First Harvest 
(10/12-20)
Second Harvest Total 
(11/8-15)
4/% Maturity—
Water^ 510 170 a 680 a 75.0 a
Oil +-, 
Water— 444 a 178 a 622 a 71.4 a
Oil— ^ 578 a 160 a 738 a 78.3 a
—  Insecticide + water applied at 18.68 1 total volume/ha.
2 /— Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer 
(Triton W-57) + water applied at 9.34 1 total volume/ha.
3 /—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
—  Reflects the percent of total crop harvested during first harvest.
—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
Table 60.— Seasonal average Heliothis and boll weevil infestation levels, cypermethrin (Ammo )





















Water^ 13.8 3.3 0.6 4.0 3.1 2.0
Oil—^ 13.1 3.5 0.5 4.0 2.8 1.6
—  Average of 12 sampling dates made from July 9 to August 28.
— cypermethrin (0.067 kg/ha) applied on 7/9, 7/14, 7/20, 8/2, 8/8, 8/15, and 8/22.
malathion (0.99 kg/ha) applied in 2.34 liters of vegetable oil/ha on 7/3 and 7/28.
cypermethrin (0.045 kg/ha) applied on 8/22.
dicrotophos (0.17 kg/ha) applied in 18.68 1/ha of water on 8/19.
3/—  Insecticide + water applied at 18.68 liters total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 liters total volume/ha.
* Significantly different at the 0.05 level according to Duncan's Multiple Range Test.
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any sampling date or seasonal average (Table 60). However, when 
Heliothis larvae observed in terminals and squares were combined, 
the vegetable oil (ULV) treatment had significantly fewer Heliothis 
larvae than the water treatment during the August 10 sampling date, 
but all other sampling dates and seasonal average were not 
significantly different between treatments (Appendix Table 44). 
Percent Heliothis and boll weevil damaged squares were not 
significantly different between treatments during any sampling date 
or seasonal average (Table 60). Yield and maturity were not 
significantly different between treatments (Table 61).
Droplet Spectrum Study:
Droplet density (mean droplets/cm2) and percent area covered by 
the droplets from the 3 insecticide spray treatments deposited on 
10.2 x 12.7 centimeter Krome Kote cards placed within the cotton 
canopy are shown in Table 62. Droplet density and percent area 
covered were significantly greater in the water treatment than the 
vegetable oil + water treatment which was significantly greater than 
the vegetable oil (ULV) treatment at the top and middle locations.
In the drill, droplet density was significantly greater in the water 
and vegetable oil + water treatments than in the vegetable oil (ULV) 
treatment. Percent area covered was significantly greater in the 
water treatment than in the vegetable oil + water or vegetable oil 
(ULV) treatments with no significant difference between the latter 
two treatments. These results are in general agreement with that of 
Clower (1983). However, other studies have indicated that oil-based
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Table 61.— Yield data, cypermethrin (Ammo ) ULV efficacy study. 
Tensas Parish, LA. 1984.






Water^ 4/1058 er- 190 a 1248 a 84.8 a
Oil-1 965 a 243 a 1208 a 79.9 a
—  Insecticide + water applied at 18.68 1 total volume/ha.
2 /—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
3 /—  Reflects the percent of total crop harvested during first harvest. 
4/—  Means followed by the same letter vertically are not significantly 
different at the 0.05 level according to Duncan's Multiple Range 
Test.
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2Table 62.— Droplet density (mean droplets/cm ) and percent leaf area 
coverage of insecticide spray deposited by treatment on cotton, 
cypermethrin ULV efficacy study. Tensas Parish, LA. 1983.
2Mean Droplets/cm % Area Covered
Treatment Top^ 2/ 3/ Middle^ Drill- Top Middle Drill
Water*/ 25.4 £ 16.6 a 6.4 a 3.5 a 2.5 a 1.1 a
Oil +_, 
Water* 19.5 b 10.8 b 6.2 a 2.5 b 1.1 b 0.5 b
011*/ 6.5 c 5.0 c 3.2 b 0.4 c 0.3 c o • to b
—  Cards located at height of plant terminal.
2/—  Cards located approximately midpoint of plant height.
3/—  Cards located on soil surface in drill beneath plants.
4/—  Insecticide + water applied at 18.68 1 total volume/ha.
—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifier
(Triton N-57) + water applied at 9.34 1/ha total volume.
—  Insecticide + vegetable oil applied at 2.34 1/ha total volume.
—  ̂Means followed by the same letter vertically are not significantly 
different at the 0,01 level according to Duncan's Multiple Range 
Test.
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sprays applied at 1 qt/a produced more droplets/cm2 than did 
water-based sprays applied at 3 gal/a (Anonymous 1981, Crumby 1984),
In the water treatment and vegetable oil + water treatment, 
droplet density and percent area covered were significantly greater 
on the cards located at the height of cotton terminals than those 
located midway of plant height which were significantly greater than 
those located on the soil surface in the drill (Table 63). In the 
vegetable oil treatmentdroplet density was significantly greater 
on the cards located at the height of cotton terminals than those 
located on the soil surface in the drill with no significant 
difference in percent area covered among the locations. These 
results are in general agreement with Johnstone and Watts (1970), 
Anonymous (1981), Clower (1983), and Crumby (1984).
The droplet size range for the 3 insecticide spray treatments 
at the top, middle, and bottom locations within the cotton canopy 
are shown in Table 64, 65, and 66. In all 3 locations, greater than 
95 percent of the droplets ranged from 50-400, 25-300, and 25-150 
microns in size in the water, vegetable oil + water, and vegetable 
oil treatments, respectively. Thus, there was a decrease in droplet 
size with a decrease in volume of insecticide spray applied per 
hectare. This was to be expected, since the aircraft had been 
calibrated to deposit smaller spray droplets as the volume of 
spray/ha was reduced in order to obtain adequate coverage of the 
cotton crop.
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2Table 63.— Droplet density (mean droplets/cm ) and percent leaf area 
coverage of insecticide spray deposited by location on cotton, 
cypermethrin ULV efficacy study. Tensas Parish, LA. 1983.
Location






Top^ 25.4 J J 19.5 a 6.5 a 3.5 a 2.5 a 0.4 a
2/Middle^ 16.6 b 10.8 b 5.0 ab 2.5 b 1.1 b 0.3 a
3/Drill- 6.4 c 6.2 c 3.2 b 1.1 c 0.5 c 0.2 a
~  Cards located at height of plant terminal.
2/—  Cards located approximately midpoint of plant height.
3/—  Cards located on soil surface In drill beneath plants.
—  Insecticide + water applied at 18.68 1 total volume/ha.
—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifier 
(Triton N-57) + water applied at 9.34 1/ha total volume.
—  Insecticide + vegetable oil applied at 2.34 1/ha total volume.
—  Means followed by the same letter vertically are not significantly 
different at the 0.01 level according to Duncan’s Multiple Range 
Test,
Table 64.— Percent of droplets in each size category on top^ cards, cypermethrin ULV efficacy
study. Tensas Parish, LA. 1983.
Treatment Droplet Size In Microns
0-24 25-49 50-99 100-149 150-199 200-299 300-399 400-499 over 500
Water^ o•o 3/ 2.3 a 27.0 a 19.5 a 17.4 a 20.8 a 8.9 a 3.1 a 1.2 a
o n  + ,
Water— 0.0 a 16.1 b 40.6 b 21.0 a 10.3 b VO • b 2.0 b 0.3 b 0.1 b
Oil- 0.0 a 40.5 c 46.4 c 11.6 b 1.3 c 0.2 c 0.0 c 0.0 b o•o b
—  Cards located at height of plant terminal.
2 /— Insecticide + water applied at 18.68 1 total volume/ha.
3 /— Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifier (Triton N-57) + water 
applied at 9.34 1/ha total volume.
4/—  Insecticide + vegetable oil applied at 2.34 1/ha total volume.
5/—  Means followed by the same letter vertically are not significantly different at the 0.01 level 
according to Duncan's Multiple Range Test.
Table 65.— Percent of droplets In each size category on middle^ cards, cypermethrin ULV
efficacy study. Tensas Parish, LA. 1983.
Treatment Droplet Size in Microns
0-24 25-49 50-99 100-149 150-199 200-299 300-399 400-499 over 500
Water^ 0.0 0.0 a 29.3 a 19.3 a 18.3 a 21.6 a 7.8 a 2.7 a 1.1 a
Oil +2  ̂
Water^ 0.0 a 21.0 a 41.6 b 18.6 a 10.4 b 7.2 b 1.2 b 0.1 b 0.0 b
Oil—^ 0.0 a 42.1 c 45.0 b 11.4 b 1.3 c 0.2 c 0.0 b 0.0 b 0.0 b
—  Cards located approximately midpoint of plant height.
2/—  Insecticide + water applied at 18.68 1 total volume/ha.
3/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifier (Triton N-57) + water 
applied at 9.34 1/ha total volume.
—  Insecticide + vegetable oil applied at 2.34 1/ha total volume.
—  ̂Means followed by the same letter vertically are not significantly different at the 0.01 level
according to Duncan’s Multiple Range Test.
Table 66.— Percent of droplets in each size category on bottom^ cards, cypermethrin ULV
efficacy study. Tensas Parish, LA. 1983.
Treatment Droplet Size in Microns
0-24 25-49 50-99 100-149 150-199 200-299 300-399 400-499 over 500
Water^ 0.0 a—• 10.4 c 31.8 a 17.9 a 14.3 a 14.9 a 5.1 a 1.2 a 4,2 a
Oil +3  ̂
Water- 0.0 a 32.6 b 36.3 a 15.0 a 8.1 b 7.1 b 0.8 b 0.0 b 0.0 b
011—^ 0.0 a 46.0 a 36.6 a 14.8 a 2.6 c 0.1 c 0.0 b 0.0 b 0.0 b
—  Cards located on soil surface in drill beneath plants.
2/—  Insecticide + water applied at 18.68 1 total volume/ha.
3/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifier (Triton N-57) + water 
applied at 9.34 1/ha total volume.
4/ /— Insecticide + vegetable oil applied at 2.34 1/ha total volume.
5/— Means followed by the same letter vertically are not significantly different at the 0.01 level 
according to Duncan's Multiple Range Test.
CONCLUSIONS
Based on the data obtained in the studies reported herein, the 
following conclusions can be made:
1. Cypermethrin at a rate of 0.067 kg/ha gave adequate control of 
Heliothis spp. and boll weevil infestations when applied in
2.34 1 of vegetable oil/ha (ULV), 9.34 1 of vegetable oil 
(2.34 1) + water/ha, and 18.68 1 of water/ha. The two 
insecticide carriers which contained vegetable oil gave 
slightly but not statistically better (P>0.05) control of the 
Heliothis infestation than did the 18.68 1/ha water treatment.
2. Yield was not significantly (P>0.05) different when 
cypermethrin at 0,067 kg/ha rate was applied in 2.34 1 of 
vegetable oil/ha (ULV), 9.34 1 of vegetable oil (2.34 1) + 
water/ha, and 18.68 1 of water/ha.
3. The 18.68 1/ha water treatment resulted in significantly 
(P<0.01) greater droplet density (mean droplets/cm2) and 
percent area covered within the cotton canopy than the 9.34 
1/ha vegetable oil + water treatment. Droplet density and 
percent area covered were significantly (P<0.01) greater in the
9.34 1/ha vegetable oil + water treatment than the 2.34 1/ha 
vegetable oil (ULV) treatment.
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4. Droplet density (mean droplets/cm2) and percent area covered 
were significantly (P<0.01) greater at the top of the plant 
canopy than midway within the plant canopy.Cards located midway 
within the plant canopy had significantly (P<0.01) greater 
droplet density and percent area covered than cards located on 
the soil surface directly beneath the plant.
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APPENDIX
Appendix Table 1.— Effect of "as-needed" vs, "full-season" insecticide regimes on the
mean number of Heliothis eggs/100 terminals. Macon Ridge Branch, 1982.
Treatment Observation Dates
7/7 7/9 7/14 7/16 7/19 7/26 7/29 8/2 8/5 8/9 8/12 8/16 8/24 Seasonal
Average
Control—^ 0.0a^ 0.0a 0.5a 0.5a 1.3a 0.3a 0.0a 7.3a 12.5a 14.5a 14.0a 24.5a 3.0a 6.0 a
Needed^ 0.5a 0.5a 1.3a 0.8a 0.5a 0.5a 0.8a 11.3a 9.8a 17.8a 17.0a 22.0a 4.0a 6.7 a
Ful'1' 3/ Season— 0.0a 1.0a 1.5a 1.0a 0.8a 0.3a 1.5a 13.5a 12.5a 14.5a 15.5a 21.3a 1.0a 6.5 a
—  methamidophos applied @ 0.14 kg/ha on 7/22
—  flucythrinate applied @ 0.045 kg/ha on 7/22, 7/28, 8/4, and 8/17
azinphosmethyl applied @ 0.28 kg/ha on 8/17
methamidophos applied @ 0.14 kg/ha on 7/22
3/—  acephate applied @0.28 kg/ha on 6/24, 7/1, and 7/7
flucythrinate applied @ 0.045 kg/ha on 7/14, 7/22, 7/28, 8/4, 8/10, and 8/17
azinphosmethyl applied @ 0.28 kg/ha on 8/17
methamidophos applied @0.14 kg/ha on 7/22
4/—  Means followed by the same letter vertically are not significantly different at the 0,05 level 
according to the Duncan’s Multiple Range Test.
Appendix Table 2.— Effect of "as-needed" vs. "full-season" insecticide regimes on the
mean number of live Heliothis/100 terminals. Macon Ridge Branch, 1982.
Treatment Observation Dates
7/7 7/9 7/14 7/16 7/19 7/26 7/29 8/2 8/5 8/9 8/12 8/16 8/24 Seasonal
Average
Control—^ 0.0 aV 0.0a 0.3a 0.0a 0.8a 1.8a 2.0a 0.3a 3.0a 4.8a 6.5a 6.5a 5.0a 2.4 a
As 2/ 
Needed— 0.0a 0.0a 0.0a 0.0a 1.8a 0.3a 0.0b 0.0a 0.5a 0.0b 3.0ab 3.0b 1.0a 0.6 b
Fuli . 
Season— 0.0a 1.8b 2.3b 0.0a 0.5a 1 .Qa 0.3b 1.0a 1.0a 1.5c 0.0b 1.5b 0.0a 0.9 b
—  methamidophos applied @ 0.14 kg/ha on 7/22
—  flucythrinate applied @ 0.045 kg/ha on 7/22, 7/28, 8/4, and 8/17
azinphosmethyl applied @ 0.28 kg/ha on 8/17
methamidophos applied @ 0.14 kg/ha on 7/22
—  acephate applied @ 0.28 kg/ha on 6/24, 7/1, and 7/7
flucythrinate applied @ 0.045 kg/ha on 7/14, 7/22, 7/28, 8/4, 8/10, and 8/17
azinphosmethyl applied @0.28 kg/ha on 8/17
methamidophos applied @ 0.14 kg/ha on 7/22
4/— Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test. 163
Appendix Table 3.— Effect of "as-needed" vs. "full-season" insecticide regimes on the
mean number of live Heliothis/100 squares. Macon Ridge Branch, 1982.
Treatment Observation Dates
7/7 7/9 7/14 7/16 7/19 7/26 7/29 8/2 8/5 8/9 8/12 8/16 8/24 Seasonal
Average
Control—^ 0.3a^ 0.0a 0.3a 0.5a 1.8a 2.0a 1.8a 1.0a 1.0a 3.3a 3.5a 10.5a 21.0a 3.6 a
As 2 . 
Needed— 0.0a 0. 3a 0.5a 1.0a 4.0a 0.5b 0.8ab 0.0a 0.3a 0.0a 0.0b 2.0b 3.0a 0.9 b
FuH . 
Season— 0.0a 0.8a 2.5b 1.0a 1,5a 0.0b 0.0b 0.0a 0.5a 0.3a 0.0b 0.8b 1.0a 0.6 b
—  methamidophos applied (? 0.14 kg/ha on 7/22
—  flucythrinate applied @ 0.045 kg/ha on 7/22, 7/28, 8/4, and 8/17
azinphosmethyl applied @ 0.28 kg/ha on 8/17
methamidophos applied @ 0,14 kg/ha on 7/22
3/— acephate applied @ 0.28 kg/ha on 6/24, 7/1, and 7/7
flucythrinate applied @ 0.045 kg/ha on 7/14, 7/22, 7/28, 8/4, 8/10, and 8/17
azinphosmethyl applied @0.28 kg/ha on 8/17
methamidophos applied @ 0,14 kg/ha on 7/22
4/— Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan’s Multiple Range Test. 164
Appendix Table 4.— Effect of "as-needed" vs. "full-season" insecticide regimes on
the mean percent Heliothis damaged squares. Macon Ridge Branch, 1982.
Treatment Observation Dates
7/7 7/9 7/14 7/16 7/19 7/26 7/29 8/2 8/5 8/9 8/12 8/16 8/24 Seasonal
Average
Control—^ 0.0a^ 0.0a 0.0a 0.3a *300*i-H 3.0a 2.0a 5.8a 1.3a 2.3a 4.5a 6.5a 24.0a 4.0 a
As 2/ Needed— 0.0a 0.0a 0.0a 0.5a 2.8a 0.3b 1.8a 0.5b 0.0a 0.0a 0.5b 0.0b 3.0b 0.7 b
Full. ^j 
Season— 0.0a 0.0a 0.0a 0.5a 0.8b 1.8a 0.0b 1.0b 0,0a 0,0a 0.5b 1.0b 1.0b 0.5 b
—  methamidophos applied 0 0.14 kg/ha on 7/22
—  flucythrinate applied @ 0.045 kg/ha on 7/22, 7/28, 8/4, and 8/17
azinphosmethyl applied @ 0.28 kg/ha on 8/17
methamidophos applied 0 0.14 kg/ha on 7/22
—  acephate applied 0 0.28 kg/ha on 6/24, 7/1, and 7/7
flucythrinate applied 0 0.045 kg/ha on 7/14, 7/22, 7/28, 8/4, 8/10, and 8/17
azinphosmethyl applied 0 0.28 kg/ha on 8/17
methamidophos applied 0 0.14 kg/ha on 7/22
4/— Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan’s Multiple Range Test. 165
Appendix Table 5.— Effect of "as-needed" vs. "full-season" insecticide regimes on
the mean percent boll weevil damaged squares. Macon Ridge Branch, 1982,
Treatment Observation Dates
7/7 7/9 7/14 7/16 7/19 7/26 7/29 8/2 8/5 8/9 • 8/12 8/16 8/24 Seasonal
Average
Control—^ 0.5a^ 0.8a 2.8a 3.0a 3.0a 4.8a 7.3a 8.3a 14.3a 16.5a 22.5a 25.5a 13.0a 10.8 a
As 2/ 
Needed— 0.8a 1.8a 0.5a 1.5a 3.0a 6.3a 7.8a 5.5a 8.3b 10.0b 19.5a 19.5a 6,0b 6.9 b
FuH 3/ 
Season— 0.5a 1.8a 1.3a 2.8a 4.8a 6.5a 3.5b 2,8a 8.0b 9.0b 11.5a 16.5a 7.0b 5.8 b
—  methamidophos applied @ 0.14 kg/ha on If22
— flucythrinate applied @ 0.045 kg/ha on 7/22, 7/28, 8/4, and 8/17
azinphosmethyl applied @ 0.28 kg/ha on 8/17
methamidophos applied @ 0.14 kg/ha on 7/22
3/— acephate applied @ 0.28 kg/ha on 6/24, 7/1, and 7/7
flucythrinate applied @ 0.045 kg/ha on 7/14, 7/22, 7/28, 8/4, 8/10, and 8/17
azinphosmethyl applied @ 0.28 kg/ha on 8/17
methamidophos applied @ 0,14 kg/ha on 7/22
4/— Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test.
Appendix Table 6.— Effect of "as-needed” vs. "full-season" insecticide regimes on
the mean number of Heliothis eggs/100 terminals. Macon Ridge Branch, 1983.
Treatment Observation Dates
7/12 7/19 7/22 7/26 7/28 8/2 8/5 8/9 8/12 8/15 8/22 8/25 8/30 Seasonal
Average
Control—^ 4/0.0a— 0.5a 1.0a 0.0a 1.0a 2.0a 9.0a 1.0a 1.0a 1.0a 8.0a 10.0a 7.0a 3.2 a
As  ̂/ 
NeedecF- 0.0a 0.5a 1.0a 3.0a 4.0a 1.5a 17.5a 3.0a 2.0a 1.0a 12.0a 10.0a 5.0a 4.7 a
Ful1 3/Season— 1.0a 1.0a ,1.5a 3.0a 2.0a 5.5a 13.0a 1.0a 1.0a 1.5a 10.0a 9.0a 2 ■ 0a 4.0 a
— methamidophos applied 0 0.14 kg/ha on 7/27
2/—  methamidophos applied 0 0.14 kg/ha on 7/27 
flucythrinate applied 0 0.045 kg/ha on 8/5, 8/24, and 8/31
azinphosmethyl applied 0 0.28 kg/ha on 8/31
3/—  acephate applied @0,28 kg/ha on 7/6, 7/13, and 7/20 
azinphosmethyl applied 0 0.28 kg/ha on 7/13, 8/10, 8/17, 8/24, and 8/31
flucythrinate applied 0 0.045 kg/ha on 7/20, 7/27, 8/3, 8/10, 8/17, 8/24, and 8/31
methamidophos applied 0 0.14 kg/ha on 7/27
4/—  Means followed by the same letter vertically are not significantly different at the 0,05 level 
according to the Duncan's Multiple Range Test.
Appendix Table 7.— Effect of "as-needed" vs. "full-season" insecticide regimes on
the mean number of live Heliothis/100 terminals. Macon Ridge Branch, 1983.
Treatment Observation Dates
7/12 7/19 7/22 7/26 7/28 8/2 8/5 8/9 8/12 8/15 8/22 8/25 8/30 Seasonal
Average
Control—^ l.Oa^ 0.5a 0.0a 0.5a 1.0a 2.0a 4.0a 9.5a 6.0a 1.0a 3.0a 6.0a 1.0a 2.73 a
As 2/ Needed— 0.0a 0.0a 0.0a 0.0a 0.0a 1.5a 3.5a 1.0a 0.0b 0.0a 3.0a 0.0b 1.0a 0.76 b
Fun 3 
Season— 0.0a 1.0a 0.0a 1,0a 0.0a 2.0a 0.5b 1.0a 0.0b 0.0a 2.0a 1.0b 0.0a 0.69 b
—  methamidophos applied @ 0.14 kg/ha on 7/27
2/—  methamidophos applied @ 0.14 kg/ha on 7/27 
flucythrinate applied @ 0.045 kg/ha on 8/5, 8/24, and 8/31
azinphosmethyl applied @ 0.28 kg/ha on 8/31
3/—  acephate applied @ 0.28 kg/ha on 7/6, 7/13, and 7/20 
azinphosmethyl applied @ 0.28 kg/ha on 7/13, 8/10, 8/17, 8/24, and 8/31
flucythrinate applied @ 0.045 kg/ha on 7/20, 7/27, 8/3, 8/10, 8/17, 8/24, and 8/31
methamidophos applied @0.14 kg/ha on 7/27
4/—  Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan’s Multiple Range Test.
Appendix Table 8.— Effect of "as-needed" vs. "full-season" insecticide regimes on
the mean number of live Heliothis/100 squares. Macon Ridge Branch, 1983.
Treatment Observation Dates
7/12 7/19 7/22 7/26 7/28 8/2 8/5 8/9 8/12 8/15 8/22 8/25 8/30 Seasonal
Average
Control—^ 4/0,0a— 0.0a 0.0a 1.0a 2.0a 1.0a 0.5a 4.0a 3.0a 3.0a 4,0a 9.0a 6.0a 2.58 a
As 2/ 
Needed— 0.0a 0.0a 0.0a 1.0a 2.0a 0.0a 1.0a 1.0a 0.0a 0.0b 1.0a 1.0b 1.0b 0.62 b
Full
Season— 1.0a 0.0a 0.0a 0.5a 0.0a 0.0a 0.0a 0.5a 0.0a 0.0b 1.0a 0.0b 0.0b 0.23 b
—  methamidophos applied @ 0.14 kg/ha on 7/27
2/—  methamidophos applied @ 0.14 kg/ha on 7/27 
flucythrinate applied @ 0.045 kg/ha on 8/5, 8/24, and 8/31
azinphosmethyl applied @ 0.28 kg/ha on 8/31
3/— acephate applied @ 0.28 kg/ha on 7/6, 7/13, and 7/20 
azinphosmethyl applied @ 0.28 kg/ha on 7/13, 8/10, 8/17, 8/24, and 8/31
flucythrinate applied @ 0.045 kg/ha on 7/20, 7/27, 8/3, 8/10, 8/17, 8/24, and 8/31
methamidophos applied @ 0.14 kg/ha on 7/27
4/— Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test.
Appendix Table 9.— Effect of "as-needed” vs. "full-season" insecticide regimes on
the mean percent Heliothis damaged squares. Macon Ridge Branch, 1983.
Treatment Observation Dates
7/12 7/19 7/22 7/26 7/28 8/2 8/5 8/9 8/12 8/15 8/22 8/25 8/30 Seasonal
Average
Control—^ 4/O.Oa-̂ - 0.0a 0.0a 1.0a 1.0a 3.0a 6.0a 8.5a 9.5a 10.0a 11.0a 12.0a 10.0a 5.54 a
As 2 / 
Needed— 0.0a 0.0a 0.0a 2.0a 1.0a 3.5a 5.5a 3.0a 1.0b 1.0b 1.0b 0.0a 4.0b 1.69 b
FuH
Season— 0.0a 0.0a 0.0a 1.0a 0.0a 0.0a 0.0b 0.0a 0.0b 0.0b 1.0b 0.0a 1.0b 0.23 b
—  methamidophos applied 0 0.14 kg/ha on 7/27
2/—  methamidophos applied @ 0.14 kg/ha on 7/27 
flucythrinate applied @ 0.045 kg/ha on 8/5, 8/24, and 8/31
azinphosmethyl applied @ 0.28 kg/ha on 8/31
3/—  acephate applied 0 0.28 kg/ha on 7/6, 7/13, and 7/20 
azinphosmethyl applied 0 0.28 kg/ha on 7/13, 8/10, 8/17, 8/24, and 8/31
flucythrinate applied 0 0.045 kg/ha on 7/20, 7/27, 8/3, 8/10, 8/17, 8/24, and 8/31
methamidophos applied 0 0.14 kg/ha on 7/27
4/—  Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan*s Multiple Range Test.
Appendix Table 10.— Effect of "as-needed" vs. "full-season" insecticide regimes on 
the mean percent boll weevil damaged squares. Macon Ridge Branch, 1983.
Treatment Observation Dates
7/12 7/19 7/22 7/26 7/28 8/2 8/5 8/9 8/12 8/15 8/22 8/25 8/30 Seasonal
Average
Control—^ 2.0a^ 1.5a 1.0a 0.5a 2.0a 3.0a 8 .Oab 8.5a 10.0a 13.0a 8.0a 16.0a 18.0a 7.04 a
As . 
Needed— 1.0a 1.5a 9.0b 4.5b 1,0a 9.5b 13.0a 9.0a 8.5a 8.0a 9.0a 10.Oab 25.0a 8.38 a
3 /Seasonr- 0.0a 0.5a 0.0a 0.0a 0.0a 1.0a 0.0b 4.5a 2.0b 0.0a 0.0b 2.0b 2.0b 0.92 b
—  methamidophos applied @ 0.14 kg/ha on 7/27
2 /—  methamidophos applied @ 0.14 kg/ha on 7/27 
flucythrinate applied @ 0.045 kg/ha on 8/5, 8/24, and 8/31
azinphosmethyl applied @0.28 kg/ha on 8/31
3/—  acephate applied @ 0.28 kg/ha on 7/6, 7/13, and 7/20 
azinphosmethyl applied @ 0.28 kg/ha on 7/13, 8/10, 8/17, 8/24, and 8/31
flucythrinate applied @ 0.045 kg/ha on 7/20, 7/27, 8/3, 8/10, 8/17, 8/24, and 8/31
methamidophos applied @0.14 kg/ha on 7/27
4/—  Means followed by the same letter vertically are not significantly different at the 0.05 level 
according to the Duncan's Multiple Range Test. 171
172
Appendix Table 11.— Effect of "as-needed" vs. "full-season"
insecticide regimes on the mean number of Heliothis eggs/100 terminals.




6/21 9.0 & 7.0 a 17.0 a
6/24 3.0 a 1.5 a 3.0 a
6/27 0.0 a 0.5 a 3.5 a
6/30 0.8 a 0.0 a 1.0 a
7/5 2.5 a 0.5 a 2.5 a
7/8 0.5 a 0.5 a 0.5 a
7/11 0.0 a 0.0 a 1.0 a
7/14 1.5 a 0.0 a 1.0 a
7/18 0.0 a 0.0 a 0.0 a
7/21 0.0 a 0.0 a 0.0 a
7/25 2.0 a 1.5 a 1.0 a
7/28 6.5 a 4.5 a 5.0 a
8/1 9.5 a 7.0 a 4.0 a
8/4 11.5 a 10.0 a 10.0 a
8/8 2.5 a 4.5 a 2.0 a
8/11 0.0 a 1.5 a 1.0 a
8/14 1.0 a 0.0 a 1.0 a
8/17 0.0 a 1.0 a 0.0 a
8/22 6.0 a 13.0 a 7.0 a
8/26 6.0 a 4,0 a 3.0 a
8/30 9.0 a 11.0 a 3.0 a
9/8 11.0 a 6.0 b 1.0 c
Seasonal
Average 3.7 a 3.0 a 2.6 a
—  methamidophos applied @ 0,14 kg/ha on 8/17 and 8/23
—  azinphosmethyl applied @ 0.28 kg/ha on 7/22, 7/26, 8/11, 8/14, 8/30, 
9/7, and 9/17
flucythrinate applied @ 0.045 kg/ha on 8/2, 8/6, 8/11, 8/14, 8/23, 
and 8/30
methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
—  ̂acephate applied @ 0.28 kg/ha on 6/14, 6/21, 6/28, 7/5, and 7/12 
azinphosmethyl applied @ 0.28 kg/ha on 6/21, 7/26, 8/2, 8/9, 8/14, 
8/17, 8/23, 8/30, 9/7, and 9/17
flucythrinate applied <§ 0.045 kg/ha on 6/28, 7/5, 7/12, 7/19, 7/26, 
8/2, 8/9, 8/14, 8/17, 8/23, 8/30, and 9/7 
methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
4/—  Means followed by the same letter horizontally are not significantly 
different at the 0.05 level according to Duncan's Multiple Range Test
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Appendix Table 12.— Effect of "as-needed" vs. "full-season"
insecticide regimes on the mean number of live Heliothis/100 terminals.
Northeast Research Station, 1983.
Observation Treatment
Dates
Control— ^ 2/As-Needed^ Full-Season^
6/21 1.0 0.0 a 3.0 a
6/24 0.5 a 1.0 a 2.5 a
6/27 0.0 a 2.0 a 7.0 b
6/30 1.0 a 1.5 a 0.8 a
7/5 0.0 a 0.5 a 2.0 a
7/8 0.5 a 0.5 a 0.5 a
7/11 0.0 a 1.5 a 0.5 a
7/14 1.0 a 0.5 a 0.3 a
7/18 0.5 a 1.0 a 0.0 a
7/21 0.0 a 0.0 a 0.0 a
7/25 1.5 a 1.5 a 3.5 a
7/28 2.0 a 0.5 a 0.0 a
8/1 8.5 a 7.0 a 0.5 b
8/4 10.0 a 0.5 b 0.0 b
8/8 8.0 a 0.5 b 1.0 b
8/11 9.0 a 5.5 a 0.0 b
8/14 1.0 a 2.0 a 0.0 a
8/17 1.0 a 0.0 a 0.0 a
8/22 13.0 a 6.0 b 3.0 b
8/26 0.0 a 0.0 a 0.0 a
8/30 6.0 a 2.0 a 0.0 a
9/8 0.0 a 0.0 a 0.0 a
Seasonal
Average 2.9 a 1.5 b 1.1 b
—  methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
~  azinphosmethyl applied @ 0.28 kg/ha on 7/22, 7/26, 8/11, 8/14, 8/30, 
9/7, and 9/17
flucythrinate applied @ 0.045 kg/ha on 8/2, 8/6, 8/11, 8/14, 8/23, 
and 8/30
methamidophos applied @ 0,14 kg/ha on 8/17 and 8/23
—  acephate applied @ 0.28 kg/ha on 6/14, 6/21, 6/28, 7/5, and 7/12 
azinphosmethyl applied @ 0.28 kg/ha on 6/21, 7/26, 8/2, 8/9, 8/14, 
8/17, 8/23, 8/30, 9/7, and 9/17
flucythrinate applied @ 0.045 kg/ha on 6/28, 7/5, 7/12, 7/19, 7/26, 
8/2, 8/9, 8/14, 8/17, 8/23, 8/30, and 9/7 
methamidophos applied @0.14 kg/ha on 8/17 and 8/23
4/—  Means followed by the same letter horizontally are not significantly 
different at the 0.05 level according to Duncan's Multiple Range Test
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Appendix Table 13.— Effect of "as-needed" vs. "full-season"
insecticide regimes on the mean number of live Heliothis /100 squares.
Northeast Research Station, 1983.
Observation Treatment
Dates
Control— ^ As-Needed^ 3/Full-Season—
6/21 4/0.0 a— 0.0 a 0.0 a
6/24 0.0 a 0.0 a 0.0 a
6/27 0.0 a 0.0 a 2.0 a
6/30 0.0 a 0.0 a 0.3 a
7/5 0.5 a 0.0 a 0.0 a
7/8 0.0 a 0.5 a 0.0 a
7/11 0.0 a 0.0 a 0.0 a
7/14 0.5 a 0.0 a 0.0 a
7/18 0.0 a 0.0 a 0.5 a
7/21 0.0 a 0.5 a 0.0 a
7/25 1.0 a 0,0 a 0.5 a
7/28 0.5 a 0.0 a 0.0 a
8/1 2.0 a 2.0 a 0.5 b
8/4 0.5 a 0.0 a 0.0 a
8/8 3.0 a 0.5 b 0.5 b
8/11 3.0 a 1.0 a 0.0 a
8/14 4.0 a 0.0 a 0.0 a
8/17 0.0 a 0.0 a 0.0 a
8/22 2.0 a 0.0 a 0.0 a
8/26 7.0 a 1.0 a 1.0 a
8/30 11.0 a 0.0 b 0.0 b
9/8 14.0 a 0.0 b 0.0 b
Seasonal
Average 2.2 a 0.3 b 0.2 b
—  methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
—  azinphosmethyl applied @ 0.28 kg/ha on 7/22, 7/26, 8/11, 8/14, 8/30, 
9/7, and 9/17
flucythrinate applied @ 0.045 kg/ha on 8/2, 8/6, 8/11, 8/14, 8/23, 
and 8/30
methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
~  acephate applied @ 0.28 kg/ha on 6/14, 6/21, 6/28, 7/5, and 7/12 
azinphosmethyl applied @ 0.28 kg/ha on 6/21, 7/26, 8/2, 8/9, 8/14, 
8/17, 8/23, 8/30, 9/7, and 9/17
flucythrinate applied 6 0.045 kg/ha on 6/28, 7/5, 7/12, 7/19, 7/26, 
8/2, 8/9, 8/14, 8/17, 8/23, 8/30, and 9/7 
methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
4/—  Means followed by the same letter horizontally are not significantly 
different at the 0.05 level according to Duncan's Multiple Range Test
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Appendix Table 14.— Effect of "as-needed" vs. "full-season"
insecticide regimes on the mean percent Heliothis damaged squares.




6/21 0.0 a V 0.0 a 0.0 a
6/24 0.0 a 0.0 a 0.0 a
6/27 0.0 a 1.5 a 3.5 b
6/30 0.5 a 1.0 a 2.0 a
7/5 0.0 a 0.0 a 1.0 a
7/8 0.5 a 1.0 a 0.5 a
7/11 1.0 a 0.0 a 0.0 a
7/14 0.5 a 1.0 a 2.0 a
7/18 0.0 a 1.0 a 0.0 a
7/21 0.0 a 0.5 a 0.0 a
7/25 1.5 a 0.0 a 0.5 a
7/28 1.5 a 0.0 b 0.0 b
8/1 5.0 a 5.0 a 0.5 b
8/4 3.5 a 0.5 a 0.0 a
8/8 9.5 a 1.0 b 0.5 b
8/11 15.0 a 1.5 b 0.0 b
8/14 15.0 a 4.0 b 1.0 b
8/17 10.5 a 0.0 b 0.0 b
8/22 16.0 a 0.0 b 0.0 b
8/26 25.0 a 1.0 b 0.0 b
8/30 33.0 a 4.0 b 1.0 b
9/8 22.0 a 0.0 b 1.0 b
Seasonal
Average 7.3 a 1.0 b 0.6 b
~  methamidophos applied @ 0. 14 kg/ha on 8/17 and 8/23
2/—  azinphosmethyl applied @ 0.28 kg/ha on 7/22, 7/26, 8/11 , 8/14, 8/30,
9/7, and 9/17
flucythrinate applied @ 0.045 kg/ha on 8/2, 8/6, 8/11, 8/14,, 8/23,
and 8/30
methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
—  acephate applied @ 0.28 kg/ha on 6/14, 6/21, 6/28, 7/5, and 7/12 
azinphosmethyl applied @ 0.28 kg/ha on 6/21, 7/26, 8/2, 8/9, 8/14, 
8/17, 8/23, 8/30, 9/7, and 9/17
flucythrinate applied @ 0.045 kg/ha on 6/28, 7/5, 7/12, 7/19, 7/26,
8/2, 8/9, 8/14, 8/17, 8/23, 8/30, and 9/7 
methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
—  Means followed by the same letter horizontally are not significantly
different at the 0.05 level according to Duncan's Multiple Range Test
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Appendix Table 15.— Effect of "as-needed" vs. "full-season"
insecticide regimes on the mean percent boll weevil damaged squares.




6/21 0.0 a ^ 0.0 a 0.0 a
6/24 0.0 a 0.0 a 0.0 a
6/27 0.0 a 0.0 a 2.0 a
6/30 3.8 a 3.5 a 6.0 a
7/5 6.0 a 9.5 a 5.0 a
7/8 5.0 a 9.0 a 5.5 a
7/11 7.5 a 7.5 a 1.5 a
7/14 6.0 a 4.5 a 3.5 a
7/18 9.5 a 14.5 a 5.5 a
7/21 17.5 a 25.5 a 4.0 b
7/25 26.5 a 13.0 b 10.0 b
7/28 22.0 a 2.5 b 9.0 b
8/1 20.5 a 5.0 b 4.0 b
8/4 17.0 a 2.5 b 2.5 b
8/8 29.5 a 5.5 b 2.0 b
8/11 51.0 a 29.5 b 18.0 b
8/14 54.5 a 24.0 b 17.0 b
8/17 78.0 a 11.5 b 6.0 b
8/22 65.5 a 5.5 b 3.0 b
8/26 65.5 a 5.0 b 2.0 b
8/30 57.0 a 24.0 b 8.0 b
9/8 73.0 a 21.0 b 5.0 c
Seasonal
Average 28.0 a 10.1 b 5.4 b
—  methamidophos applied @0.14 kg/ha on 8/17 and 8/23
—  azinphosmethyl applied @ 0.28 kg/ha on 7/22, 7/26, 8/11, 8/14, 8/30, 
9/7, and 9/17
flucythrinate applied @ 0.045 kg/ha on 8/2, 8/6, 8/11, 8/14, 8/23, 
and 8/30
methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
—  acephate applied @ 0.28 kg/ha on 6/14, 6/21, 6/28, 7/5, and 7/12 
azinphosmethyl applied @ 0.28 kg/ha on 6/21, 7/26, 8/2, 8/9, 8/14, 
8/17, 8/23, 8/30, 9/7, and 9/17
flucythrinate applied @ 0.045 kg/ha on 6/28, 7/5, 7/12, 7/19, 7/26, 
8/2, 8/9, 8/14, 8/17, 8/23, 8/30, and 9/7
methamidophos applied @ 0.14 kg/ha on 8/17 and 8/23
—  Means followed by the same letter horizontally are not significantly
different at the 0.05 level according to Duncan's Multiple Range Test
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Appendix Table 16.— Effect of "as-needed" vs. "full-season"
insecticide regimes on the mean number of Heliothis eggs/100 terminals.
Northeast Research Station, 1984.
Observation   Treatment
OrtheneR , TemikR TemikR
Control—  As-Needed— As-Needed— Full-Season—
6/21 2.0 4/ a— 5.0 a 0.0 a 3.0 a
6/25 3.0 a 4.0 a 9.0 a 2.0 a
6/28 6.0 a 3.0 a 4.0 a 0.0 a
7/2 12.0 a 16.0 a 17.0 a 26.0 a
7/5 7.0 a 6.0 a 8.0 a 6.0 a
7/9 6.0 a 6.0 a 3.0 a 1.0 a
7/12 7.0 a 11.0 a 4.0 a 8.0 a
7/15 27.0 a 22.5 a 23.3 a 24.8 a
7/19 21.0 a 15.0 a 25.0 a 26.0 a
7/23 15.0 a 22.0 a 21.0 a 15.0 a
7/26 7.0 a 8.0 a 7.0 a 3.0 a
7/30 18.0 a 15.0 a 9.0 a 4.0 a
8/2 3.0 a 7.0 a 4.0 a 5.0 a
8/6 6.0 a 8.0 a 7.0 a 8.0 a
8/9 7.0 a 6.0 a 7.0 a 8.0 a
8/13 8.0 a 7.0 a 5.0 a 4.0 a
8/20 6.0 a 8.0 a 7.0 a 8.0 a
8/28 13.0 a 9.0 a 9.0 a 6.0 a
Seasonal
Average 9.7 a 9.9 a 9.4 a 8.7 a
— methamidophos applied 0 0.14 kg/ha on 8/16
—  flucythrinate applied 0 0.045 kg/ha on 7/16, 7/20, 7/30, 8/3, 8/9, 
8/16, and 8/29
methamidophos applied 0 0,14 kg/ha on 8/16
3/—  acephate applied 0 0.28 kg/ha on 6/11, 6/18, and 6/25 
flucythrinate applied @ 0.045 kg/ha on 6/25, 7/2, 7/9, 7/16, 7/20, 
7/26, 8/2, 8/9, 8/16, 8/22, and 8/29
methamidophos applied 0 0.14 kg/ha on 8/16
—  ̂Means followed by the same letter horizontally are not significantly 
different at the 0.05 level according to Duncan's Multiple Range Test
Appendix Table 17.— Effect of "as-needed" vs. "full-season"
insecticide regimes on the mean number of live Heliothis/100 terminals.










6/21 4.0 4/a— 4.0 a 2.0 a 5.0 a
6/25 1.0 a 1.0 a 1.0 a 4.0 b
6/28 2.0 a 0.0 a 3.0 a 2.0 a
7/2 1.0 a 0.0 a 2.0 a 0.0 a
7/5 2.0 a 7.0 a 5.0 a 3.0 a
7/9 4.0 a 3.0 a 1.0 a 1.0 a
7/12 7.0 a 5.0 ab 2.0 be 0.0 c
7/15 3.8 a 8.3 a 4.5 a 3.0 a
7/19 15.0 a 6.0 a 9.0 a 8.0 a
7/23 12.0 a 2.0 b 0.0 b 2.0 b
7/26 13.0 a 1.0 b 2.0 b 2.0 b
7/30 10.0 a 12.0 a 10.0 a 3.0 a
8/2 13.0 a 9.0 ab 8.0 ab 4.0 b
8/6 8.0 a 0.0 b 2.0 b 0.0 b
8/9 9.0 a 4.0 b 3.0 b 3.0 b
8/13 4.0 a 4.0 a 3.0 a 1.0 a
8/20 4.0 a 0.0 b 0.0 b 0.0 b
8/28 6.0 a 1.0 b 1.0 b 1.0 b
Seasonal
Average 6.6 a 3.7 b 3.3 be 2.3 c
—  methamidophos applied @ 0.14 kg/ha on 8/16
—  flucythrinate applied @ 0.045 kg/ha on 7/16, 7/20, 7/30, 8/3, 8/9, 
8/16, and 8/29
methamidophos applied @ 0.14 kg/ha on 8/16
—  acephate applied @ 0.28 kg/ha on 6/11, 6/18, and 6/25 
flucythrinate applied @ 0.045 kg/ha on 6/25, 7/2, 7/9, 7/16, 7/20, 
7/26, 8/2, 8/9, 8/16, 8/22, and 8/29
methamidophos applied @ 0.14 kg/ha on 8/16
4/—  Means followed by the same letter horizontally are not significantly 
different at the 0.05 level according to Duncan's Multiple Range Test
Appendix Table 18.— Effect of "as-needed" vs. "full-season"
insecticide regimes on the mean number of live Heliothis/100 squares.










6/21 0.0 0.0 a 0.0 a 0.0 a
6/25 0.0 b 0.0 b 0.0 b 3.0 a
6/28 0.0 a 0.0 a 0.0 a 0.0 a
7/2 0.0 a 0.0 a 0.0 a 1.0 a
7/5 1.0 a 0.0 a 0.0 a 0.0 a
7/9 0.0 a 0.0 a 0.0 a 0.0 a
7/12 3.0 a 0.0 b 0.0 b 0.0 b
7/15 0.0 a 0.8 a 0.8 a 0.0 a
7/19 2.0 a 1.0 a 1.0 a 1.0 a
7/23 2.0 a 1.0 a 0.0 a 0.0 a
7/26 1.0 a 1.0 a 0.0 a 0.0 a
7/30 4.0 a 1.0 b 0.0 b 0.0 b
8/2 4.0 a 2.0 a 1.0 a 0.0 a
8/6 8/0 a 0.0 b 0.0 b 0.0 b
8/9 10.0 a 1.0 b 1.0 b 1.0 b
8/13 5.0 a 2.0 a 2.0 a 1.0 a
8/20 5.0 a 0.0 b 0.0 b 0.0 b
8/28 12.0 a 4.0 b 3.0 b 2.0 b
Seasonal
Average 3.2 a 0.7 b 0.7 b 0.5 b
—  methamidophos applied @ 0.14 kg/ha on 8/16 
2 /—  flucythrinate applied @ 0.045 kg/ha on 7/16,
8/16, and 8/29
methamidophos applied @ 0.14 kg/ha on 8/16
—  acephate applied @ 0.28 kg/ha on 6/11, 6/18, 
flucythrinate applied @ 0.045 kg/ha on 6/25,
7/26, 8/2, 8/9, 8/16, 8/22, and 8/29 
methamidophos applied @ 0.14 kg/ha on 8/16
—  Means followed by the same letter horizontally are not significantly 
different at the 0,05 level according to Duncan's Multiple Range Test
7/20, 7/30, 8/3, 8/9, 
and 6/25
7/2, 7/9, 7/16, 7/20,
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Appendix Table 19.— Effect of "as-needed” vs. "full-season"
insecticide regimes on the mean percent Hellothis damaged squares.
Northeast Research Station, 1984.
Observation _______________________ Treatment______________________
DateS R R ROrthene Temik Temik
Control—  As-Needed— As-Needed— Full-Season—
6/21 1.0 ar 0.0 a 1.0 a 2.0 a
6/25 0.0 a 1.0 a 2.0 a 3.0 a
6/28 2.0 a 1.0 a 1.0 a 1.0 a
7/2 1.0 a 1.0 a 1.0 a 2.0 a
7/5 1.0 a 0.0 a 1.0 a 1.0 a
7/9 0.0 a 1.0 a 2.0 a 1.0 a
7/12 3.0 a 1.0 a 1.0 a 1.0 a
7/15 5.3 a 7.5 b 5.3 a 0.8 c
7/19 9.0 a 4.0 ab 3.0 ab 1.0 b
7/23 7.0 a 3.0 a 3.0 a 1.0 a
7/26 4.0 a 4.0 a 4.0 a 0.0 a
7/30 22.0 a 3.0 b 2.0 b 2.0 b
8/2 17.0 a 4.0 b 5.0 b 3.0 b
8/6 25.0 a 2.0 b 3.0 b 2.0 b
8/9 22.0 a 2.0 b 2.0 b 1.0 b
8/13 19.0 a 2.0 b 2.0 b 1.0 b
8/20 12.0 a 1.0 b 1.0 b 1.0 b
8/28 30.0 a 5.0 b 4.0 b 2.0 b
Seasonal
Average 10.0 a 2.3 b 2.5 b 1.4 b
— methamidophos applied @0.14 kg/ha on 8/16
—  flucythrinate applied @ 0.045 kg/ha on 7/16, 7/20, 7/30, 8/3, 8/9,
8/16, and 8/29
methamidophos applied @0.14 kg/ha on 8/16
—  acephate applied @ 0.28 kg/ha on 6/11, 6/18, and 6/25
flucythrinate applied @ 0.045 kg/ha on 6/25, 7/2, 7/9, 7/16, 7/20,
7/26, 8/2, 8/9, 8/16, 8/22, and 8/29
methamidophos applied @0.14 kg/ha on 8/16
4/—  Means followed by the same letter horizontally are not significantly 
different at the 0.05 level according to Duncan's Multiple Range Test
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Appendix Table 20.— Effect of "as-needed" vs. "full-season"
Insecticide regimes on the mean percent boll weevil damaged squares.
Northeast Research Station, 1984.
Observation _______________________ Treatment______________________
Dates r  R  r
Orthene Temik „/ Temik
Control— As-Needed— As-Needed— Full-Season—
6/21 1.0 a V 0.0 a 0.0 a 0.0 a
6/25 0.0 a 0.0 a 1.0 a 1.0 a
6/28 0.0 a 1.0 a 1.0 a 0.0 a
7/2 0.0 a 0.0 a 0.0 a 0.0 a
7/5 0.0 a 0.0 a 0.0 a 0.0 a
7/9 0.0 a 0.0 a 1.0 a 0.0 a
7/12 3.0 a 0.0 a 0.0 a 0.0 a
7/15 0.8 a 0.8 a 0.0 a 0.0 a
7/19 3.0 a 0.0 a 0.0 a 0.0 a
7/23 7.0 a 3.0 a 1.0 a 4.0 a
7/26 3.0 a 1.0 a 2.0 a 0.0 a
7/30 1.0 a 1.0 a 1.0 a 1.0 a
8/2 4.0 a 0.0 a 0.0 a 0.0 a
8/6 4.0 a 0.0 a 0,0 a 0.0 a
8/9 5.0 a 0.0 a 0.0 a 0.0 a
8/13 8.0 a 0.0 a 0.0 a 0.0 a
8/20 8.0 a 0.0 a 0.0 a 0.0 a
8/28 9.0 a 3.0 b 3.0 b 2.0 b
Seasonal
Average 3.2 a 0.5 a 0.6 a 0.4 a
—  methamidophos applied @ 0,14 kg/ha on 8/16
~  flucythrinate applied @ 0.045 kg/ha on 7/16, 7/20, 7/30, 8/3, 8/9,
8/16, and 8/29
methamidophos applied @ 0.14 kg/ha on 8/16
—  acephate applied @ 0.28 kg/ha on 6/11, 6/18, and 6/25
flucythrinate applied @ 0.045 kg/ha on 6/25, 7/2, 7/9, 7/16, 7/20,
7/26, 8/2, 8/9, 8/16, 8/22, and 8/29
methamidophos applied @ 0.14 kg/ha on 8/16
4/—  Means followed by the same letter horizontally are not significantly 
different at the 0.05 level according to Duncan's Multiple Range Test
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Appendix Table 21.—  1984 insecticide cost per hectare. 
Macon Ridge Research Station, 1982.














0 0.00 1 17.54
0 0.00 3 17.28
4 46.16 6 69.24
1 5.41 1 5.41
High-clgarance
sprayer- 4 7.92 9 17.82
Total insecticide 
cost: 66.41 127.29
1 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg of 
cotton seed at $6.92/ha/application.
—  aldicarb applied in-furrow @ 0.56 kg/ha at $17.54/ha/application.
—  ̂acephate (Orthene^ 75 S) applied @ 0,28 kg/ha at 
$5.76/ha/application.
—  flucythrinate applied @ 0.045 kg/ha at $11.54/ha/application.
5 /—  azinphosmethyl applied @ 0,14 kg/ha at $5.41/ha/application.
~  Operating cost of the high-clearance sprayer estimated at 
$1.98/ha/application.
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Appendix Table 22.—  Economic analysis of "as-needed" and 
"full-season" insecticide regimes. Macon Ridge Branch Research Station. 
1982.
* , Increase 

















—  Seed cotton in kg/ha.
—  Assume $1.56/kg ($0.70/lb) of lint cotton and 33% lint turn out. 
3/—  Basses on 1984 insecticide prices + $1.98/ha for high-clearance 
sprayer operating cost.
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Appendix Table 23.—  1984 insecticide cost per hectare. 
Macon Ridge Research Station, 1983.
Insecticides As-Needed treatment Full-Season treatment






1 6.92 0 0.00
0 0.00 1 17.54
0 0.00 3 17.28
3 34.62 7 80.76









1 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg of 
cotton seed at $6.92/ha/application.
2 /—  aldicarb applied in-furrow @ 0.56 kg/ha at $17.54/ha/application.
—  acephate (Orthene^ 75 S) applied @ 0.28 kg/ha at 
$5.76/ha/application.
4/—  flucythrinate applied @ 0.045 kg/ha at $11.54/ha/application.
—  azinphosmethyl applied @ 0.14 kg/ha at $5.41/ha/application.
—  Operating cost of the high-clearance sprayer estimated at 
$ 1.98/ha/application.
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Appendix Table 24.—  Economic analysis of "as-needed" and 
"full-season" insecticide regimes. Macon Ridge Research Station, 1983.
j . Increase 

















—  Seed cotton in kg/ha.
—  Assume $1.56/kg ($0.70/lb) of lint cotton and 33% lint turn out. 
3 /—  Basses on 1984 insecticide prices + $1.98/ha for high-clearance 
sprayer operating cost.
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Appendix Table 25.—  1984 insecticide cost per hectare.
Northeast Research Station, 1983.
Insecticides As-Needed treatment Full-Season treatment
App. number Cost($) App. number Cost($)
acephate„-y^ 
aldicarbj, 
acephate- , . 
flucythrinate—  ̂, 
az inphosmethy 1—
1 6.92 0 0.00
0 0.00 1 17.54
0 0.00 5 28.80
6 69.24 12 138.48









1 / R—  acephate (Orthene 80) applied as a seed treatment @ 4 g/kg of 
cotton seed at $6.92/ha/application.
—  aldicarb applied in-furrow @ 0.56 kg/ha at $17.54/ha/application.
—  acephate (Orthene^ 75 S) applied @ 0.28 kg/ha at 
$5.76/ha/application.
—  flucythrinate applied @ 0,045 kg/ha at $11.54/ha/application.
5 /—  azinphosmethyl applied @ 0.14 kg/ha at $5.41/ha/application.
6 /—  Operating cost of the high-clearance sprayer estimated at 
$1.98/ha/application.
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Appendix Table 26.—  Economic analysis of "as-needed" and
"full-season" insecticide regimes. Northeast Research Station, 1983.
 ̂, Increase 

















—  Seed cotton in kg/ha.
—  Assume $1.56/kg ($0.70/lb) of lint cotton and 33% lint turn out.
3 /—  Basses on 1984 insecticide prices + $1.98/ha for high-clearance 
sprayer operating cost.
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Appendix Table 27.— 1984 insecticide cost per hectare.














no. ($) no. ($) no. ($)
1 6.92 0 0.00 0 0.00
0 0.00 1 17.54 1 17.54
0 0.00 0 0.00 3 17.28
7 80.78 7 80.78 11 126.94











1 / R— acephate (Orthene 80) applied as a seed treatment @ 4 g/kg of 
cotton seed at $6.92/ha/application.
2/—  aldicarb applied in-furrow @ 0.56 kg/ha at $17.54/ha/application.
—  ̂acephate (OrtheneR 75 S) applied @ 0.28 kg/ha at 
$5.76/ha/application.
—  flucythrinate applied @ 0.045 kg/ha at $11.54/ha/application.
—  azinphosmethyl applied @ 0.14 kg/ha at $5.41/ha/application.
6 /—  Operating cost of the high-clearance spray.er estimated at 
$1.98/ha/application.
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Appendix Table 28,—  Economic analysis of "as-needed" and


























—  ̂Seed cotton in kg/ha.
1 /— Assume $1.56/kg ($0.70/lb) of lint cotton and 33Z lint turn out. 
3 /— Basses on 1984 insecticide prices + $1.98/ha for high-clearance 
sprayer operating cost.
Appendix Table 29.— Mean number of Heliothis eggs/100 terminals, cypermethrin
(Ammo ) ULV efficacy study. Tensas Parish, LA. 1983.
Treatment—^
2/Observation Dates—
7/29 7/31 8/5 8/8 8/12 8/18 8/21 8/25 8/31 9/7 Seasonal
Average
Water^ 3.7 0.3 5.2 1.7 2.3 6.4 9.9 10.4 7.1 0.0 4.7
011 +4/ Water— 3.0 1.7 5.2 1.8 1.0 4.8 20.2 9.8 9.6 0.0 5.7
Oil—^ 4.0 0.3 6.2 1.6 0.4 5.4 16.0 8.9 7.0 0.0 5.0
—  cypermethrin (0.067 kg/ha) applied on 7/30, 8/4, 8/9, 8/14, 8/27, and 9/2. 
cypermethrin (0.045 kg/ha) applied on 8/22.
dicrotophos (0.17 kg/ha) applied in 18.68 1/ha of water on 8/19.
2/—  3 replications on the first two sampling dates and 5 replications there after.
3/—  Insecticide + water applied at 18.68 1 total volume/ha.
4/— Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + water 
applied at 9.34 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* .Significantly different at the 0.05 level according to Duncan s Multiple
, Range Test.
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Appendix Table 30.— Mean number of live Heliothis/10Q terminals, cypermethrin
(Ammo ) ULV efficacy study. Tensas Parish, LA. 1983.
. . _______________________ Observation Dates—__________________________
Treatment- 7/29 7/31 8/5 8/8 8/12 8/18 8/21 8/25 8/31 9/7 Seasonal
Average
„ _ 3/ Water- 3.0 1.3 0.2 1.4 0.3 0.4 2.3 3.3 0.8 0.0 1.3
oil VWater— 3.3 1.0 0.6 0.8 0.4 0.0 2.0 *0.0 0.8 0.0 0.9
0il5/ 3.0 1.0 0.2 1.0 0.0 0.2 1.8 *0.4 0.6 0.0 0.8
— cypermethrin (0.067 kg/ha) applied on 7/30, 8/4, 8/9, 8/14, 8/27, and 9/2. 
cypermethrin (0.045 kg/ha) applied on 8/22,
dicrotophos (0.17 kg/ha) applied in 18.68 1/ha of water on 8/19.
2/—  3 replications on the first two sampling dates and 5 replications there after.
3/— Insecticide + water applied at 18.68 1 total volume/ha.
4/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + water 
applied at 9.34 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level according to Duncan s Multiple
Range Test.
Appendix Table 31.— Mean number of live Heliothis/100 squares, cypermethrin
(Ammo ) ULV efficacy study. Tensas Parish, LA. 1983.
Treatment—^
2/Observation Dates—
7/29 7/31 8/5 8/8 8/12 8/18 8/21 8/25 8/31 9/7 Seasonal
Average
Water^ 2.7 0.0 0.0 0.0 0.0 0.0 1.3 1.3 1.1 0.0 0.6
011 \ fWater-^ 0.0 0.0 0.0 0.2 0.2 0.0 0.8 0.4 0.2 0.0 0.2
Oil— ^ 1.3 0.0 0.0 0.2 0.0 0.0 1.0 0.5 1.0 0.0 0.4
— cypermethrin (0.067 kg/ha) applied on 7/30, 8/4, 8/9, 8/14, 8/27, and 9/2. 
cypermethrin (0.045 kg/ha) applied on 8/22.
dicrotophos (0.17 kg/ha) applied in 18,68 1/ha of water on 8/19.
2/—  3 replications on the first two sampling dates and 5 replications there after.
3/—  Insecticide + water applied at 18.68 1 total volume/ha.
—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + water 
applied at 9.34 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* .Significantly different at the 0.05 level according to Duncan s Multiple
Range Test.
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Appendix Table ^2.— Mean, number of total Heliothis larvae/observation^-^,
cypermethrin (Ammo ) ULV efficacy study. Tensas Parish, LA. 1983.
j , ______________________ Observation Dates—__________________________
Treatment- 7/29 7/31 8/5 8/8 8/12 8/18 8/21 8/25 8/31 9/7 Seasonal
Average
4/Water— 5.7 1.3 0.2 1.4 0.3 0.4 3.7 4.7 1.9 0.0 2.0























—  Each observation included 100 terminals and 100 squares examined.
—  cypermethrin {0.067 kg/ha) applied on 7/30, 8/4, 8/9, 8/14, 8/27, and 9/2. 
cypermethrin (0.045 kg/ha) applied on 8/22.
dicrotophos (0.17 kg/ha) applied in 18.68 1/ha of water on 8/19.
3/—  3 replications on the first two sampling dates and 5 replications there after.
—  Insecticide + water applied at 18.68 1 total volume/ha.
—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + water 
applied at 9.34 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level according to Duncan's Multiple
Range Test.
Appendix Table 33.— Mean percent Heliothis damaged squares, cypermethrin (Ammo )
ULV efficacy study. Tensas Parish, LA. 1983.
Treatment— 1̂
2/Observation Dates—
7/29 7/31 8/5 8/8 8/12 8/18 8/21 8/25 8/31 9/7 Seasonal
Average
Water^ 2.7 1.3 0.3 0.4 0.0 0.0 1.9 2.7 3.6 3.2 1.6
Oil
Water1' 2.3 1.3 0.4 1.4 0.6 0.0 1.0 1.8 2.0 *0.4 1.1
Oil—^ 2.0 0.3 0.8 0.4 0.6 0.4 2.4 1.1 1.8 *1.4 1.1
—  cypermethrin (0.067 kg/ha) applied on 7/30, 8/4, 8/9, 8/14, 8/27, and 9/2. 
cypermethrin (0.045 kg/ha) applied on 8/22.
dlcrotophos (0.17 kg/ha) applied in 18.68 1/ha of water on 8/19.
2/—  3 replications on the first two sampling dates and 5 replications there after.
3/—  Insecticide + water applied at 18.68 1 total volume/ha.
4/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + water 
applied at 9.34 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level according to Duncan's Multiple
Range Test.
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Appendix Table 34.— Mean percent boll weevil damaged squares, cypermethrin (Ammo ) ULV
efficacy study. Tensas Parish, LA. 1983.
Treatment—^
IfObservation Dates—
7/29 7/31 8/5 8/8 8/12 8/18 8/21 8/25 8/31 9/7 Seasonal
Average
Water^ 14.0 14.3 3.3 2.1 2.2 1.2 4.0 2.6 1.8 1.4 4.7
011 +4/ Water-^ 9.0 8.7 3.6 3.6 3.4 0.4 2.8 0.6 0.0 1.2 3.3
Oil—^ 10.0 9.7 2.7 2.8 1.4 0.8 4.2 1.6 0.0 1.6 3.5
—  cypermethrin (0.067 kg/ha) applied on 7/30, 8/4, 8/9, 8/14, 8/27, and 9/2. 
cypermethrin (0.045 kg/ha) applied on 8/22.
dicrotophos (0.17 kg/ha) applied in 18.68 1/ha of water on 8/19.
2/— 3 replications on the first two sampling dates and 5 replications there after.
3/— Insecticide + water applied at 18.68 1 total volume/ha,
4/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + water 
applied at 9.34 1 total volume/ha.
~  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
A Significantly different at the 0.05 level according to Duncan s Multiple
Range Test.
Appendix Table 35.— Mean number of Heliothis eggs/100 terminals, cypermethrin
(Cymbush ) ULV efficacy study. Tensas Parish, LA. 1983.
Treatment—^
Observation Dates
8/5 8/8 8/12 8/18 8/21 9/1 9/6 Seasonal
Average
2/Water̂ - 7.3 3.7 2.0 7.6 16.3 4.0 0.0 5.8
oil + j
Water- 4.0 2.3 1.3 6.3 10.1 3.7 0.0 4.0
Oil—^ 6.7 1.3 2.3 4.7 14.0 5.0 0.0 4.9
—  cypermethrin (0.067 kg/ha) applied on 8/4, 8/9, 8/14, 8/23, and 8/30. 
chlorpyrifos (0.56 kg/ha) applied on 8/19 and 8/23.
2 /—  Insecticide + water applied at 18.68 1 total volume/ha.
3 /—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + 
water applied at 9,34 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level according to Duncan s Multiple
Range Test.
Appendix Table 36.— Mean number of live Heliothis/100 terminals, cypermethrin
(Cymbush ) ULV efficacy study. Tensas Parish, LA. 1983.
Treatment—^
Observation Dates
8/5 8/8 8/12 8/18 8/21 9/1 9/6 Seasonal
Average
Water^ 0.0 0.3 1.3 0.0 0.7 0.3 0.0 0.4
o n  +3/
Water— 0.7 1.7 0.3 0.2 0.3 0.3 0.0 0.5
Oil—^ 0.0 1.0 0.3 0.0 0.3 0.0 0.0 0.2
—  cypermethrin (0.067 kg/ha) applied on 8/4, 8/9, 8/14, 8/23, and 8/30. 
chlorpyrifos (0.56 kg/ha) applied on 8/19 and 8/23.
2/— Insecticide + water applied at 18.68 1 total volume/ha.
3 /—  Insecticide + 2.34 1 vegetable oil containing 1% wt/wt emulsifer (Triton N-57) + 
water applied at 9.34 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level according to Duncan's Multiple
Range Test.
Appendix Table 37.— Mean number of live Heliothis /100 squares, cypermethrin
(Cymbush ) ULV efficacy study. Tensas Parish, LA. 1983.
Treatment—^
Observation Dates
8/5 8/8 8/12 8/18 8/21 9/1 9/6 Seasonal
Average
Water^ 0.3 0.0 0.0 1.3 0.0 0.7 0.7 0.4
Oil + 
Water^' 0.0 0.0 0.0 0.0 0.1 0.0 0.3 0.1
Oil—^ 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.1
—  cypermethrin (0.067 kg/ha) applied 
chlorpyrifos (0.56 kg/ha) applied i
on 8/4, 8/9, 8/14, 
on 8/19 and 8/23.
8/23, and 8/30.
2/— Insecticide + water applied at 18.68 1 total volume/ha,
3/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + 
water applied at 9.34 1 total volume/ha.
4/— Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level according to Duncan s Multiple
Range Test.
Appendix Table 38.g-Mean number of total Heliothis larvae/observation^,
cypermethrin (Cymbush ) ULV efficacy study. Tensas Parish, LA. 1983.
Observation Dates
Treatment—  8/5 8/8 8/12 8/18 8/21 9/1 9/6 Seasonal
Average
Water^ 0.3 0.3 1.3 1.3 0.7 1.0 0.7 0.8
Oil
Water-- 0.7 1.7 0.3 0.2 0.4 0.3 0.3 0.6
Oil^ 0.0 1.0 0.3 0.0 0.3 0.0 0.3 0.3
—  Each observation included 100 terminals and 100 squares examined.
—  cypermethrin (0.067 kg/ha) applied on 8/4, 8/9, 8/14, 8/23, and 8/30. 
chlorpyrifos (0.56 kg/ha) applied on 8/19 and 8/23.
3/—  Insecticide + water applied at 18.68 1 total volume/ha.
4/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + 
water applied at 9.34 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
"k Significantly different at the 0.05 level according to Duncan's Multiple
Range Test. 199
Appendix Table 39.— Mean percent Heliothis damaged squares, cypermethrin
(Cymbush ) ULV efficacy study. Tensas Parish, LA. 1983.
1/Treatment—
Observation Dates
8/5 8/8 8/12 8/18 8/21 9/1 9/6 Seasonal
Average
2/Water=- 2.7 4.7 2.7 0.0 0.3 3.0 5.3 2.7
Oil +2  ̂
Water— 4.5 4.0 4.0 0.3 0.5 1.7 *1.7 2.4
Oil—^ 2.7 3.7 2.0 0.7 0.3 1.7
*1.0 1.7
—  cypermethrin (0.067 kg/ha) applied on 8/4, 8/9, 8/14, 8/23, and 8/30. 
chlorpyrifos (0.56 kg/ha) applied on 8/19 and 8/23.
2/—  Insecticide + water applied at 18.68 1 total volume/ha.
3/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + 
water applied at 9.34 1 total volume/ha.
4/—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level according to Duncan s Multiple
Range Test.
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Appendix Table 40.— Mean percent boll weevil damaged squares, cypermethrin
(Cymbush ) ULV efficacy study. Tensas Parish, LA. 1983.
Treatment—/
Observation Dates
8/5 8/8 8/12 8/18 8/21 9/1 9/6 Seasonal
Average
Water^ 0.7 2.7 1.3 1.3 3.7 1.7 2.7 2.0
0i  ̂+3/ Water— 1.7 2.8 2.7 1.0 3.5 0.7 2.3 2.1
Oil*-/ 1.3 1.0 0.0 4.7 3.7 0.7 1.3 1.8
—  cypermethrin (0.067 kg/ha) applied on 8/4, 8/9, 8/14, 8/23, and 8/30. 
chlorpyrifos (0.56 kg/ha) applied on 8/19 and 8/23.
—  Insecticide + water applied at 18.68 1 total volume/ha.
3/—  Insecticide + 2.34 1 vegetable oil containing 7% wt/wt emulsifer (Triton N-57) + 
water applied at 9.34 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
A Significantly different at the 0.05 level according to Duncan s Multiple
Range Test.
RAppendix Table 41.— Mean number of Heliothis eggs/100 terminals, cypermethrin (Ammo ) ULV
efficacy study. Tensas Parish, LA. 1984.
Treatment^
Observation Dates
7/9 7/12 7/16 7/24 8/1 8/4 8/6 8/10 8/13 8/17 8/20 8/28 Seasonal
Average
Water^ 14.0 6.0 11.5 7.2 16.8 11.5 22.2 20.3 11.2 9.0 3.8 32.0 13.8
Oil^ 18.3 3.5 8.0 6.2 16.0 10.7 20.0 20.7 13.0
*5.3 3.0 32.0 13.1
—  cypermethrin (0.067 kg/ha) applied on 7/9, 7/14, 7/20, 8/2, 8/8, 8/15 and 8/22. 
malathion (0.99 kg/ha) applied in 2,34 1 of vegetable oil/ha on 7/3 and 7/28.
2/—  Insecticide + water applied at 18.68 1 total volume/ha.
3/— Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level as determined by a paired T test.
Appendix Table 42.— Mean number of live Heliothis/100 terminals, cypermethrin (Ammo ) ULV
efficacy study. Tensas Parish, LA. 1984.
1/ Observation DatesTreatment—' 7/9 7/12 7/16 7/24 8/1 8/4 8/6 8/10 8/13 8/17 8/20 8/28 Seasonal
Average
2/Water=-' 13.7 2.8 1.2 0.7 11.0 3.0 4.8 0.5 1.5 0.3 0.7 0.0 3.3
Oil“  ̂ 17.5 3.7 0.3 0.5 11.0 2.7 4.5 0.2 1.2 0.0 0.7 0.0 3.5
~  cypermethrin (0.067 kg/ha) applied on 7/9, 7/14, 7/20, 8/2, 8/8, 8/15 and 8/22. 
malathion (0.99 kg/ha) applied in 2.34 1 of vegetable oil/ha on 7/3 and 7/28.
2/—  Insecticide + water applied at 18.68 1 total volume/ha.
3/—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level as determined by a paired T test.
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Appendix Table 43.— Mean number of live Heliothis/100 squares, cypermethrin (Ammo ) ULV
efficacy study. Tensas Parish, LA. 1984.
Treatment—^
Observation Dates
7/9 7/12 7/16 7/24 8/1 8/4 8/6 8/10 8/13 8/17 8/20 8/28 Seasonal
Average
Water^ 1.8 0.5 0.2 0.2 0.2 0.0 0.5 0.8 0.7 0.3 0.3 2.0 0.6
Oil—^ 2.7 0.2 0.0 0.0 0.0 0.2 0,5 0.0 0.5 0.3 0.0 1.5 0.5
—  cypermethrin (0.067 kg/ha) applied on 7/9, 7/14, 7/20, 8/2, 8/8, 8/15 and 8/22. 
malathion (0.99 kg/ha) applied in 2.34 1 of vegetable oil/ha on 7/3 and 7/28.
2/— Insecticide + water applied at 18.68 1 total volume/ha.
3/—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level as determined by a paired T test.
//■
Appendix Table 44.— Mean number of total Heliothis larvae/100 observations^, cypermethrin
(Ammo ) ULV efficacy study. Tensas Parish, LA. 1984.
Observation Dates
Treatment—  7/9 7/12 7/16 7/24 8/1 8/4 8/6 8/10 8/13 8/17 8/20 8/28 Seasonal
Average
Water^ 15.5 3.3 1.3 0.8 11.2 3.0 5.3 1.3 2.2 0.7 1.0 2.0 4.0
Oil—  ̂ 20,2 3.8 0.3 0.5 11.0 2.8 5.0 0.2* 1.7 0.3 0.7 1.5 4.0
—  Each observation included 100 terminals and 100 squares examined.
— cypermethrin (0.067 kg/ha) applied on 7/9, 7/14, 7/20, 8/2, 8/8, 8/15 and 8/22. 
malathion (0.99 kg/ha) applied in 2.34 1 of vegetable oil/ha on 7/3 and 7/28.
3/—  Insecticide + water applied at 18.68 1 total volume/ha.
—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level as determined by a paired T test.
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Appendix Table 45.— Mean percent Heliothis damaged squares, cypermethrin (Ammo ) ULV
efficacy study. Tensas Parish, LA. 1984.
Treatment—^
Observation Dates
7/9 7/12 7/16 7/24 8/1 8/4 8/6 8/10 8/13 8/17 8/20 8/28 Seasonal
Average
Water^ 3.3 7.0 4.3 4.0 0.3 1.3 3.0 3.7 3.0 2.3 2.0 3.0 3.1
Oil—^ 4.2 5.3 3.8 4.0 0.3 1.0 2.7 3.0 2.5 2.0 2.3 2.5 2.8
—  cypermethrin (0.067 kg/ha) applied on 7/9, 7/14, 7/20, 8/2, 8/8, 8/15 and 8/22. 
malathion (0.99 kg/ha) applied in 2.34 1 of vegetable oil/ha on 7/3 and 7/28.
2/— Insecticide + water applied at 18.68 1 total volume/ha.
3/—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level as determined by a paired T test.
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Appendix Table 46.— Mean percent boll weevil damaged squares, cypermethrin (Ammo ) ULV
efficacy study. Tensas Parish, LA. 1984.
Treatment—^
Observation Dates
7/9 7/12 7/16 7/24 8/1 8/4 8/6 8/10 8/13 8/17 8/20 8/28 Seasonal
Average
Water^ 0.0 0.0 1.2 2.5 1.2 1.2 1.5 1.5 3.0 3.7 3.0 4.0 2.0
Oil'/ 0.0 0.0 0.2 1.0 0.8 0.5 1.5 1.0 2.8 3.0 3.0 5.0 1.6
—  cypermethrin (0.067 kg/ha) applied on 7/9, 7/14, 7/20, 8/2, 8/8, 8/15 and 8/22. 
malathion (0.99 kg/ha) applied in 2.34 1 of vegetable oil/ha on 7/3 and 7/28.
2/— Insecticide + water applied at 18.68 1 total volume/ha.
3/—  Insecticide + vegetable oil applied at 2.34 1 total volume/ha.
* Significantly different at the 0.05 level as determined by a paired T test.
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